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User Notice
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Chapter 1 Introduction

StarUtil Overview

StarUtil is designed for use as an Engineering/OEM application. This utility is primarily used to assist
in the development of user controller solutions. It is a powerful utility that allows the user to view,
and or configure any of the NavCom Technology, Inc. GPS receivers to any Base or Rover
configuration. It also affords the user the luxury of viewing receiver operations such as Channel
Status, Position Information, Raw Measurements, and many other engineering level receiver
operations, which are not necessarily useful to a user.

StarUtil allows the user to log output data to a file on the computer’s hard drive or to the internal
Memory Module Card (MMC). This data can then be used for post processing or data analysis.

All examples and references in this User Guide are relative to the factory default setup, which is
Rover configuration. In the examples and references to Base setup, NavCom Technology, Inc.
proprietary binary RTK Base configuration is assumed.

Program Initialization

After clicking on the StarUtil Icon, the utility automatically reads the available serial ports (i.e. RS-232
ports) from the Windows® OS registry. You are then given the option to manually choose a baud
rate for the PC port you have chosen, or you may have the program automatically detect the baud
rate for you.

Output Message Selection

The NCT-2100/NCT-2000 GPS Engine receiver comes with a default list of messages enabled. In
the case of the NCT binary messages, you will see these messages scrolling upward on the Messages
screen of StarUtil. The Technical Reference Manual (TRM) provides a detailed accounting of all NCT
binary messages that can be output from the receiver, any of which can be included or excluded in
the NCT-2100/NCT-2000 Messages window. The user has the ability to choose the rate at which
the messages are output from the receiver at any of 6-present rates, or by manually entering a value.
The user has the additional option of choosing a message to be output “on change” indicating that
the receiver will not output a particular message until a minimum of 1 bit has changed in the
message. NMEA output messages can be viewed, and logged in their own display screen, while the
output rate is chosen in a similar fashion as the NCT binary.

The NMEA messages GGA, RMC, and VTG follow the output rate of the OxB1 message up to a
rate of 10 HZ, when NMEA output rate for these messages are set to “On Change”. Setting the
oxB1 message rate greater than 10 HZ will force the GGA, RMC, and VTG messages to a 1 Hz
output rate.

Receiver Setup Parameters

StarUtil has been designed to allow the user the flexibility of configuring the receiver as a Base or
Rover receiver. Tool bar icons are provided to simplify the process of configuring the receiver for
typical Base or Rover operation (i.e. single button setup). If the user has more specific requirements,

1-7
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they may access additional menu screens that allow setup of such items as the internal radio, or L-
Band Module.

Receiver Initial Position

After removing the receiver from the box and powering up, the position first seen may be the
location of the NavCom Technology, Inc. production center. It is recommended that this position
be changed to a position within 500km of your actual location in order to quickly acquire satellites
and receive a new almanac from the GPS system.

Viewing Output Messages

Only a limited number of the many NCT2000D output messages can be viewed within the utility.
These can be found under the "View" menu of the main StarUtil window. When a message is
checked on this menu, a screen with a selection tab will be created in the main workspace window
and displaying for the corresponding message. If you wish, you can remove the screen from the
main workspace window by dragging the tab and placing it anywhere on the Windows"® desktop.
This will make the display a freestanding window. If you wish to put it back, simply drag the
window frame back to the StarUtil main workspace window.

Initiating Data Logging

You can create a log file of the messages from the receiver by selecting "File\Logging..." from the
main StarUtil window menu. Simply select a folder and enter a file name to begin logging. A folder
named in year, month, day [yymmdd] format will be created under the chosen folder, and the
logged data will be placed there. To stop logging, select "File\ Close log" from the main StarUtil
window menu.
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Chapter 2 Establishing Communications & Control

In order to execute StarUtil double click on the icon. Once StarUtil is active, communications with
the GPS system must be established by pressing the Configure Com Port button on the main
StarUtil window toolbar, see Figure 1. This can also be accomplished via the Menu bar by clicking
PC Port\ Configure PC COM Port.

oo

RIVER

&

BREE

g ||

F

¢¥

Figure 1: StarUtil Toolbar

A new window will appear as in Figure 2. StarUtil includes an Auto Baud Detect feature that will
allow for quick protocol connection between the PC, and the GPS receiver. You are also given an
opt-out if you choose to manually pick a baud rate. Check the Auto Baud box to initiate automatic
detection, uncheck the box to choose a baud rate from the pop-up window.

StarUtil automatically reads the available serial ports (i.e. RS-232 ports) from the Windows" registry,
and displays them in a pop-up window. Choose the Com Port that you will be using to control the
GPS receiver. Typically RTS/DTR and Parity options will remain in the default states unless your
system requires that these options be changed. Once the connection is established the PC COM
Port Status Bar at the bottom of the main StarUtil window will provide connection information as
shown in Figure 3. Information provided is PC COM port baud rate, GPS receiver port baud rate for
both Com Ports, Data Logging Status, and any Input activity. There is also an Auto Baud button,
which only becomes active after the initial connection has been established.

¢, PC Port Configuration Q@Z]

Device name [COM26 - | |7 ATS contral enabled
Baud rate: |13200 vl [~ DTA contiol enabled

Paiity: |Nonc vl M Auto Baud

Cancel | dpply

Figure 2: PC Port Configuration

Receiver Port: Port A: 19200, Port B: 19200 (Current Part) Input : Nane

PC Port: (COM26 @ 19200 : Open _ Auto Baud | |Logging: none

Figure 3: PC Port Status Bar
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Now that PC Port Configuration has been established, the receiver must have its logical ports setup
to meet the specific requirements of the application. At this point you may choose to change the
Control Port to Com 1, elect an output port for NMEA, or an input port for the correction
information being received from an external source. The Unit Port Configuration screen can be
reached by pressing the Ports icon on the Toolbar, or from the Menu Bar pressing
RECEIVER\SETUP\PORTS. Figure 4 shows a typical Unit Port Configuration used for outputting
NMEA data via the Data Port [Port A/Com 1], controlling the receiver via Com 2 [Port B], and
receiving RTK corrections via the *internal radio. The Physical Ports area of Figure 4 displays the
baud rate, and parity at which the port communicates to the Controller Solution.

* Internal radio option available on the RT-3010 & RT-3020 models only.

*. Unit Port Configuration g@@

Physical Ports
Part A |192DD j |None j Current port:

Fort B
Port B: |kl j |None j
1200
Logig 2400

4800 .
Col 9500 _Ll MNMEA; |Port & -

- AL -
23400 BIEEG N one

7600 - | CHMR.out |Mone -
NET H 15200 I~ o
CMR.in: |None -

Retrieve
I Use defaults

ok ‘ Cancel | Apply ‘

Figure 4: Unit Port Configuration

The Default Settings of the Physical Ports is set to 19200. The baud rate can be changed by simply

clicking on the pull-down menu for port A and B and selecting any of the predetermined baud rates
as shown in Figure 4.

The default logical physical mapping places the Control in the Current Port B, and Data, & NMEA,
in the Non-Current Port A. The logical physical mapping of ports can be changed by clicking on any
port and the pull-down menu shown in Figure 4. Logically, there are six ports and physically there
are two, Port A [Com1], and B [Com 2]. The six logical ports are Control, Data, NCT RTK, NMEA,
RTCM, and CMR as shown in Figure 4. Control and NCT RTK are very similar and work with
proprietary messages. The RTCM port receives differential corrections as a rover, and sends out
RTCM 104 corrections if the receiver has been set up as a base station; the CMR port operates in
similar fashion. The NMEA port communicates messages using a protocol for communications
between marine instrumentation. This interface permits flexibility in communication and control of
the various message streams.

The “Apply” button sends the changes to the receiver, and will store the values in NVRam for
recovery after a power cycle. The “Retrieve” button will send a request to the receiver for the
information stored in NV-Ram pertinent to this particular display. These two buttons operate as
described for each window in which they appear. Checking the Use Defaults box will apply the
factory default configuration for both Physical and Logical Ports.
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Chapter 3 Navigation & Data Output Configuration

At this point the GPS receiver is ready to be configured for your specific application requirements.
The GPS receiver is factory defaulted to output 7 NCT binary messages via the factory default

control port Com 2. After successfully establishing communications with the receiver, you should
see NCT messages scrolling up in the Messages tab of StarUtil’s main window as seen in Figure 5.

®. NCT GPS Receiver Utility

File PCPort Receiver View Tools Help

?

RIVER

&

BRSE

B3| B Fl¥[e s|w

Messages INaks I Input ] AE -Velsion\nfurmaliun} B1 - Salution F‘Iot}

11:4%53 Got B1 Len 88 -
11:4553 Got 86 Len 162
11:4553 Got D3 Len 74
11:4%53 Got B0 Len 144
11:4%:54: Got B1 Len 82
11:4%54: Got 86 Len 162
11:4354: Got D3 Len 74
11:4%54: Got B0 Len 144
11:4355 Got B1 Len 88
11:45%55 Got 86 Len 162
11:4555: Got 03 Len 74
11:45%55: Got B0 Len 144
11:4556: Got B1 Len 88
11:4%56; Got 86 Len 162
11:43:56: Got D3 Len 74
11:4%56: Got B0 Len 144
11:4357: Got B1 Len 88
11:4357: Got 86 Len 162
11:4357: Got D3 Len 74
11:4%57: Got B Len 144
11:4558: Got B1 Len 88
11:4558: Got 86 Len 162
11:4558: Got D3 Len 74
11:4%58: Got B0 Len 144
11:4%:59: Got B1 Len 82
11:4%55 Got 86 Len 162
11:4353: Got D3 Len 74
11:4%53: Got B0 Len 144
11:50:00; Got B1 Len 88
11:50:00; Got 86 Len 162
11:60:00; Got D7 Len 26

Receiver Port: Port A: 115200 (Current Port), Port B: 115200 Input : None

PC Port: [COM25 : 115200 : Oper - Auta Baud ‘ Logging: none
—

Figure 5: StarUtil Main GUI Window

The messages chosen afford the user the ability to get started viewing, collecting, and analyzing
GPS receiver data immediately. The default messages output from the receiver are shown in Table 1.

I i I

I e

Table 1: NCT Binary Default Output Messages
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The user is allowed to add or delete NCT and/or NMEA message from each format’s output list. This

is established by clicking on RECEIVER\MESSAGES\NCT OUTPUT from the StarUtil Menu bar as
shown in Figure 6.

®. NCT GPS Receiver Utility

Fle PCPort | Receiver View Tools Help

55 B o | (W

Setup 4 NMEA output...

Messages | N i }

Commands  »

Time: [ 1286 [411545 000 svs 7 [01483401
Latitude: [33 50 26479850998 VNoth: [000 /) GDOP:[33
OMS  ~
Longiude: [-116 20 37 5719306 East[000  [m/s)  PDOP:[32
Atude: [30585 (elipsoidal) Up 001 st HOOR:[14

Height: |43.7207  (MSL) Meters » Graund speed: |0.0 Imis) Vo RS
Adustment; |0.0000  [vertical antenna bias) Ground track: | 116.6  [deg N] B 21

FOM: [0 (em)
Nav vait fres Max dGPS age: [0 feec]
e I8 dGPS mode: [25: TG Dual+(Earth Tides)
Dz One sigma error sstimate: [000 [meters)
PP valid e
Clock stable: [res Acfust vertcal theightf [Nla
Dualfeg fYes RTK Extend Active: [Na
SET North: |22 ()
East: |3 i)
Up: I8 {mm)

Last. [09/02/2004 11:16:42

Receiver Port: Port A: 115200, Port B: 115200 (CurrentPort)  [Input : None

PG Port: [cOM25 : 115200 ; Oper | Gonneeted | _Avto Baud | Logoing: nane

Figure 6: Message Output List Control

After choosing the message output type [in this case NCT Binary] the window shown in Figure 7 will

appear allowing you to add or delete any of the NCT Binary messages, and schedule the frequency
of their output.

s NCT-2000 Messages M[(=1[c3
tessage 1D Part Rate
Caontral On change
1 Cortral On change
ag Control On change
Al Contral On change
AE Contral Ewery 600 seconds
BO Cantral On change
B1 Cantral On change
[ Turm off all ather messages on all ports Radio Unit 1d: |0
v Tum off all other messages on only this port
Clear | Retieve ‘
LCancel ‘ Apply |

Figure 7: NCT-2100/NCT-2000 Message List

To add messages to the NCT Output List right click in the blank Message ID cell. A list of commonly
used messages will appear; see Figure 8. Click on the message of your choice and it will be added to
the list. Right click on the Port cell to choose where the message will be sent; see Figure 9. Right
click on the Rate cell and you will be given several options as to the frequency of the output for the
message; see Figure 10. Pressing the “Apply” button will send the new list, and scheduling
information to the receiver. If a message you wish to schedule is not in the preset list, choose

“Other” and you will be given the opportunity to manually enter the hex ID of the message you
need.
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There are two check boxes that allow the end user to quickly delete all messages in the NCT-
2100/NCT-2000 Message List. By checking the “Turn Off All Other Messages On All Ports” box, and
clicking Apply, all NCT-2100/NCT-2000 messages previously scheduled for output on Control, Data,
or NCT RTK will be deleted from the message list and data output will stop.

By checking the “Turn Off All Other Messages On Only This Port” box, and clicking Apply, all NCT-
2100/NCT-2000 messages previously scheduled for output on Control will be deleted from the
message list and data output on the Control Port will stop, leaving any data scheduled for output on
the Data or NCT RTK port to flow freely as scheduled.

Pressing the Clear button will clear the NCT-2100/NCT-2000 messages list on the screen, but will
not affect the output of the receiver.

Deleting a message can be accomplished in one of two ways, either click on the message and press
the Delete key on the keyboard, or Right click on the message, and choose Delete from the popup
menu; see Figure 8.

*. NCT-2000 Messages

81 B0 - Raw Measurements
a6 B1 - Solution
20 B2 - Satellite Selection
AF B3 - Refractive Measurements Leonds
BD 86 - Channel Status
B1 AE - Version Information
B4 44 - Almanac
31 - Ephemeris
5B - RTK Corrections
5C - RTK Base Location
[ Tum off all other 5D - Base Position Vector nit 1d: {0

Iv Tum off all ather Other...

Delete ‘ Fetrieve
0K | LCancel | Apply |

Figure 8: NCT Message Choice Added to Output List

*. NCT-2000 Messages

S‘IE Eon:rc . nange
onlte T RTK nange
Al Cantre e nange
AE Canitre ' BOD seconds
Log
BO Cantrg nange
Network
B1 Contrg nange
Delete
[ Tum off all other messages on all ports Radio Unit 1d: |0

W Turmn off all other messages on only this port

Clear | Eetlieve|

ok | LCancel | Apply |

Figure 9: NCT Message Logging Port Choice
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*. NCT-2000 Messages (=]{E9

[Conel -
81 Cantral fj FEENRE -
- R r| soccicraie [T
Al Canitial 0 Slj:jﬁc period... p 2Hz
AE Contral g_ Oter 3Hz
BO Control [ Delete 10Hz
B1 Control Or change 2otz
50 Hz
[ Tuin off all other messages on all parts Fadia Unit 1d: |0
¥ Tum off all other messages on only this part
Clear J Retrieve |
ak ‘ Cancel ‘ Apply |

Figure 10: NCT Message Output Rate Choice

The NCT messages scheduled should appear scrolling up in the Messages tab of the main StarUtil
window as seen in Figure 5, StarUtil Main GUI Window.

NMEA messages and output rates are chosen in similar fashion via the RECEIVER\NMEA\MESSAGES
menu choice. Additionally, the end user can now have a NCT Proprietary NMEA Type string output
from the NMEA port by choosing NCT SET from the NMEA messages list as shown in Figure 11,
which will provide Solid Earth Tide (SET) correction information.

*. NMEA Messages Q@@

Message Type |F|ale |
GGA Every 1 seconds

ALM
GGA
GLL

GSA
GST
GSV
RMC
VTG
ZDA

IV Tum off all other me ARSI t Retiieve

Delete

oK | concel |[ ooy |

Figure 11: NMEA Messages Scheduling Window
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Solid Earth Tide (SET) Implementation

In order to have the SET correction information applied to the position solution there are several
caveats that must be engaged.

1. Navigation MUST be valid.

2. SET Software Option is Enabled.

3. Navigation Mode is set to RTG from the Rover / Tracking & Navigation Setup, Figure 15.

4. SET are applied (“USE”) from the Rover / Tracking & Navigation Setup, Figure 15.

5. SET correctors are valid (minimum of 1 run of the SET algorithm).
Once the criteria above have been met, the SET corrections will be applied to the position solution,
and displayed as North, East, and Up corrections in millimeters on the B1 Solution Window. It will

also be output on the NMEA port. A sample SET message appears in Figure 12, a detailed
description of the NMEA Type message structure can be found in Appendix A Table AT.

$PNCTSET,161625.00,-0.008,0.003,-0.099,,,,,,*47

Figure 12: NCT SET NMEA Sample

Receiver Initial Position Setup

Depending on your Latitude & Longitude, you may be required to enter an initial position in order
to start navigating in the shortest period of time. This is accomplished by clicking on the menu bar
RECEIVER\SETUP\INITIAL POSITION as shown in Figure 13.

# NCT GPS Receiver Utility EEX
File PCPort | Receiver View Tools Help
3 veoos v | 2| [l ylw)
Setup [} P rover fTrading and navigation.

Messages | s

Commands  *| %/ Vertical Antenna Biss...
151846 Got

15:18:45: Giot B1 Len 88 T
15:18:46: Got 86 Len 190

15:18:47: Gat D3 Len 74 B gace

15:18:47. Got B0 Len 176 BisE

15:18:47: Giot B Len 88 StarFire 3
15:18:47. Giot 86 Len 190

15:18:48: Got D3 Len 74 o Forts..,

15:18:48: Giot BO Len 176

15:18:49: Giot B1 Len 88 PPS and event latch...

15:18:48: Giot 86 Len 130

15:18:49: Got D3 Len 74 Select Ack/Nak Response Ports
15:18:43: Giot BO Len 176

15:18:49; Giot B1 Len 88 el e

15:18:43: Giot 86 Len 130

15:18:50: Giot D3 Len 74 Ll 4

15:18:50: Got BO Len 176
16:18:50: Got B1 Len 88
15:18:50: Goot 86 Len 190
15:18:51: Got BO Len 176
16:18:51: GotB1 Len 88
15:18:51: Got D3 Len 74
15:18:51: Got 86 Len 190
15:18:52: Got D3 Len 74
16:18:52: Got BO Len 176
15:18:52: Got B1 Len 88
15:18:52; Got 86 Len 190
16:18:63: Got D3 Len 74
15:18:53: Got BO Len 176
15:18:53; Got B1 Len 88
|151853 Got 86 Len 190

External Radio

Receiver Port: Part A: 115200 (Current Port), Port B: 115200 Input : None
PC Port: (COM25 : 115200 : Oper | Connected | Auto Baud ‘ Logging: nane

Figure 13: Initial Position Location
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The Set Receiver Position screen will appear as shown in Figure 14. The Receiver Position Menu is
comprised of Message Block 0x46 Initial Time and Position.

*. Set Receiver Position g@@

v Settime
Time
wieek: |1286
Second: |414207

[w Set position

Position

Latiude:[33 |50 [28.473394 TE-
Longitude: 118 [20 [37.572267
Height: [3.140 Meter -

ok | LCancel | Apply |

Figure 14: Set Receiver Position

Click the Set Time box to change the elapsed time since the beginning of the week in seconds if
known. It is not mandatory to set this field since once a satellite is tracked GPS Week Number, and
GPS Week Seconds will automatically update. After the receiver starts tracking satellites, time cannot
be set since the time from the satellite is assumed to be more accurate.

Click the Set Position box in order to change the initial position the receiver will use to track
satellites. Typically a position within 500km will be close enough to pickup satellites and acquire
almanac and ephemeris information. The position can be entered in DDMMSS format, or by use of
the pull down window DDMM format. Similarly the ellipsoidal height can be entered in meters or
feet.

Once the position has been entered, press the “Apply” button and the receiver will use the newly
entered position to locate its first satellite and update almanac and ephemeris information.
Collection of a new almanac requires 12.5 uninterrupted minutes of continuous satellite tracking.

Rover / Navigation & Tracking Setup

Typically the receiver will come from the factory setup as a GPS autonomous rover. Depending on
the options purchased, you may set the receiver up to accept dGPS/RTK/RTG corrections from an
external source. Figure 15 shows the Navigation & Tracking Setup window and the various options
available to the user as a rover. This menu comprises message blocks 0x47 (SV Tracking Control),
and 0x49 (Solution Control). Access this window by clicking RECEIVER/SETUP/ROVER-TRACKING &
NAVIGATION, or click the Rover icon on the main StarUtil toolbar.
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*. Rover / Navigation & Tracking Setup g@@
Mavigation . A
Elevation mask: |7 [degrees] Special Mavigation Modes:
Mavigation rate: |1 -
in §%'s for solution: |3 Require dGPS for solution: Mo Ve
Max PDOF for solution: |10.0

20430 solution mode: | Auto Manual

| RTCk-104 input: Use lgnare

WET input: Usze lgnare

Unit Port Confi L
_ UnkPonCorigaston | o e nceonosi[ e Ignae
m RTG input: Use Ignare

RTEK. Corection Forrnat

Use antenna bias:  Yes Nao RTK[5E,5C.5E): Use

Use SET comections:  Ves Ho CMR input: Usze
RTCMATE e |
CMR/RTCM 18 Phaze: ’m Irvvert m

Site 1D: |0 Max RTK Age: |15 [zec] GGA Option: | MME& Station 1D
RTCM Station 1D: |0 Max dGPS age: 300 [sec]

Tracking
Elevation Mask: |7 [degrees) oK | Cancel | Apply |

Figure 15: Rover Navigation & Tracking Parameters Setup

The Navigation Elevation Mask selects the elevation angle the receiver starts processing GPS data
from the satellites. The default is set to 7 degrees because GPS measurements of satellites at lower
elevation tend to deteriorate accuracy.

The Navigation Rate is the number of Navigation Solutions per second. The default rate is 1 Hz and
can be increased up to 25 hz as a purchased option.

The Navigation Rate of the OxB1 message is changed here and NOT on the NCT Message
Output list. Attempting to change the Nav Rate in the NCT Message Output list will delete the
OxB1 message from the output /ist.

The minimum amount of satellites required for navigation is a user input value =>3. The default is 3
and denotes a 2 dimensional navigation solution. If height solution is needed, an additional satellite
must be manually entered bringing the total to 4. Obviously, the larger the number of satellites
required for navigation, yields a longer period of time before position output

The default setting for Max PDOP is 10. The quality of GPS data is dependent on the geometry
between the receiver and satellites; this includes the number of satellites that can be "seen" by the
receiver and the angle between the receiver and satellites. A satellite near the horizon usually
provides a lower quality signal because of greater atmospheric interference and the increased
likelihood of the signal reflecting from surface features, this is known as "multipath" error. The effect
of geometry on GPS quality is measured by PDOP (position dilution of precision). PDOP is the
overall measure of the precision obtainable with a given satellite geometry. For example, a PDOP of
4 or less yields excellent precision, a PDOP between 5 and 7 is acceptable and a PDOP of 7 or more
is considered poor.

A 2D solution is an altitude hold mode. This typically indicates that the receiver is navigating using
only 3 satellites, and the altitude component is a manually entered valued. This altitude value used
can either be the value entered or the last computed altitude. A 3D solution typically indicates that
the receiver is navigating using 4 or more satellites. When the 2D/3D button is in the Auto mode,
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the receiver will transition from a 2D [3 satellite] to a 3D [4 satellite] navigation mode automatically,
and use the user selected choice of a manually entered height or the last valid computed height
measurement recorded to achieve a 3D navigation state.

The Unit Port Configuration button will bring up the window displayed in Figure 4. The operation of
this window is described in detail in the Establishing Communications section of this manual.

The Antenna Setup button will bring up the window shown in Figure 16. This feature allows you to
enter antenna specific adjustments.

* Vertical Antenna Bias g@@

Phaze Center Adjustment[H11: |0 [rrrn]
Fadiuz of antenna badu(R]: (0 [rn]
Slant range of antenna body: |

[ Usze defaults

ok | Cancel | Apply |

Figure 16: Vertical Antenna Bias

After entering the Antenna Bias information, you are given the option of whether or not to apply the
biases to the measurements by pressing the Yes/No button adjacent to “Use Antenna Bias”.

In a small number of instances, there may be a requirement where the RTCM phase corrections are
received in an “inverted” state. StarUtil will correct the sign of the corrections automatically so they
may be applied without prejudice. This will be accomplished if the Invert button (see Figure 15)
adjacent to RTCM 18 Phase is set to Inverted.

The Site ID field (see Figure 15) defaults to 0, which indicates that the receiver will accept RTK
corrections from any base receiver that is transmitting. In order to use the RTK corrections from a
specific base receiver, the Site ID field in the base and rover must be the same value. The RTCM Site
ID works in similar fashion for dGPS.

Max dGPS Age and Max RTK age is a user input integer that relates to the maximum amount of
time in seconds the received correction will be used in case of an outage or drop in the reception of
corrections from the base.

The “Require dGPS for Solution” button allows the user to determine whether or not a position
solution will be output using dGPS as a caveat. This feature is useful when only dGPS corrected
position solutions are desired. The default position is set to No which indicates that all computed
position solutions will be output whether differentially corrected or not.

The Navigation Mode section is where the user will Use/Ignore a specific type of dGPS correction

data if available, while the RTK Correction Format section is where the user will Use/Ignore the type
of RTK corrections that will be applied to the navigation solution.
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The Tracking Elevation Mask selects the elevation angle the receiver starts tracking satellites. The
default is set to 0 degrees and can be changed by the operator.

The GGA Option provides the end user the ability to output a GGA message that strictly conforms
to the NMEA Standard v3.01 by choosing NMEA Station ID, or by choosing the NCT Station ID the
end user can populate the Differential Reference Station ID field with values that will provide
information pertaining to the Navigation Mode, correction signal, and correction data stream that
has been applied to the position information in the GGA message. See Appendix B, Table B1 for the
NCT Station ID matrix.

NCT Operating Parameter Displays

The StarUtil program provides a list of 22 NCT binary messages can be viewed in ASCIl format (see
Figure 17), two of which can also be viewed in a graphical plot format. By clicking on View from the
main StarUtil window, you can select a desired NCT binary message and have it displayed in a
tabbed inset window of the main StarUtil window, as shown in Figure 19. This tabbed inset window
can be dragged to another area of your Windows" OS desktop and act independently of the main
StarUtil window as shown in Figure 19.

Any independently operating window may be closed without affecting the main StarUtil
program, however if the main StarUtil program is closed, all open windows will be terminated.

In order for the information in the View windows to update, the associated message must be
enabled in the NCT-2100/NCT-2000 Message List, see Figure 7. The rate at which the View window
data is updated will be at the output data rate chosen in the NCT-2100/NCT-2000 Message List,
with the exception of the 0xB1 message. The data rate for the 0xB1 message is controlled through
the Rover Navigation &Tracking window; see Figure 15.

*. NCT GPS Receiver Utility

Fle PCPort Receiver | view Tools Help

3 0 30 - Software Options

58 - RTK Corrections
Messages | Naks | Inpd
5C - Base Station
84 -PPS Data
86 - Channel Status, E1 - Satelite Failure Details

A0 - Alerts

v AE-Vers

B0 -Raw

51 - Solution

52 - Satelite Selection

82 - Satelite Selection Plot
B4 -EventLatch Data

89 - RTCM Corrections

B8 - StarFire Corrections

DO - LEM Identification Block.
D1-LBM License Status

D3 - LBM DSP Status

D5 - LEM License Cancel History
E1-Meas Quality Bitmap

Recaiver Port: Port A: 19| £ _5c, o deita time

PCPort: |COM26: 19200 &5 _pr watch

Figure 17: View NCT in ASCII Choice
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# NCT GPS Receiver Utility

Fie PCPort Receiver View Tools
PP
g D ROWER | BASE

NCT GPS Receiver Ui

STARUTIL User Guide Rev. E

File PCPort Receiver View Tools Help
@ ¥, )
5| 0|L&E 2l¥e ¥
Messages | Maks | Input | BO-Fiaw Measurements BT Su\ulmn"
Time: [1266 [407521.000 svs[7 [21482400
Latitude: [33 50 28 480346673 Vhoth: [000 ) GDOP:[32
DMS  ~
Longitude: [118 20 37 56382421 East [A00 i) POOP:[26
Atitude: [E950 (elipsoidal) Up 000 mss) - HDOP 1.7
Height: 436152 (MsL) Meters v Ground speed: |0.0 Im/s) Vo 2
Adustment [10000 fverical antenna bias) Groundtiack [00 fdeghy) T0°7 "8
FOM: [0 fem)
Nav valid [Yes Max dGPS age: [30 [sec)
N made: |FCF JGPS mode: [25 RTG Duak(Earth Tides)
30 nav: [Yes
One sigm ertor estimate: [0.00 (meters)
FPS valid [Yes
Clck stable [fes Adjust vertical (height): [No
Dual freq; [Yes RTK Extend Active: [No
SET North: |12 o]
East: |21 from)
Up: 2 o)
Last: [09/02/2004 10:09:38
Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None
P Port: |coM26 : 115200 : Oper | Comnected | AutoBaud | Logong: none

Figure 18: View of Tabbed NCT Messages in ASCII

Help

2v[e  =|¥|

Messages | Naks | Input | AE -Version Information | B1 - Solution Plot |

11:4353 Got B1 Len 82
11:493:53: Got 86 Len 162
11:43.53 Got D3 Len 74
11:43:53 Got BO Len 144
11:4354: Got B1 Len 82
11:493:54: Got 86 Len 162
11:43.54: Got D3 Len 74
11:43:54: Got BO Len 144
11:4355 Got B1 Len 82
11:49:55: Got 86 Len 162
11:43:55 Got D3 Len 74
11:43.55 Got B0 Len 144
11:43:56: Got BT Len 88
11:43.56; Got 36 Len 162
11:43:56: Got D3 Len 74
11:43.56; Got B0 Len 144
11:43:57: Got BT Len 88
11:43.57: Got 36 Len 162
11:49.57: Got D3 Len 74
11:43:57: Got BO Len 144
11:4358 Got B1 Len 82
11:493:58: Got 86 Len 162
11:43.58 Got D3 Len 74
11:43:58: Got BO Len 144
11:43.55 Got B1 Len 82
11:493:55: Got 86 Len 162
11:43.55 Got D3 Len 74
11:43:53 Got BO Len 144
11:50:00: Got BT Len 88
11:50:00: Got 36 Len 162
11:50:00: Got D1 Len 26

#. B1 - Solution

Time: [1283 [164703.000

Latitude: |33 50 28478393554
Longitude: |-118 20 37 57150268

Altitude: [3.1758  (ellipsaidal]
Height: | 438369 [MSL)

Naw valid

Navmode:[RCP
30 nav: [res
PPS vald: [es
Clock stable: [Yes

Dual freq: [Yes

SET Narth: |45 (o)
East |97 [mm)
Lp: 178 -

Receiver Port: |Port A: 115200 (Current Port), Port B: 115200

PCPort: COM25 : 11szuu:oper- AutoBaud | Logging: none

Adjustment [D0000 [vertical antenna biss)

Svs[s  [oCad12a4

P o Whotte [R00 s GODP:[23
Foot [R00 s PDOP:[20
Up 000 fm/s) HDOR:[1T
G

Meters v|  Growndspeed [00 mi) DO
e e 2

Fout: [0 fem)
Mok dGPS sge [£0 [sec)

B](=E3)

dGPS mode: [25: RTG Duah{Earth Tides)
One signa eror estimate: [0.00 [meters]
Adjust vettical [height [No
RATE backing ATK: [No

Last; |03/13/2004 14:42:16

Input : None

Figure 19: View of Tabbed 0xB1 in ASCII; Independent Window
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Once the receiver is setup and tracking satellites, the signal characteristics of the satellites being
tracked can be viewed by navigating to VIEW/86 Channel Status — E1 Satellite Failure Details. The
window as shown in Figure 20 will appear.

*. NCT GPS Receiver Utility Q@El

File PCPort Receiver View Tools Help

B3| oz [FAE s

Messages} Maks ]Input |B1 Solution Plat ; 86 - Channel Status, E1 -

07—.T\me 1333 Sis visible: [11 Tracked: ]T a
224683 FOOP:[25 Used ]\
@ E 4GP3 2oz [sta ! E ¢’

13 134 194 1} 1} 43 0 -4 0o
14 122 194 o o 42 0 -4 0o

Reason for satellite failure:

[Please select the 1ow where a channel is
displayed oh the above form ta see the .
failure reason of that channel]
Last: [07/26/2005 07:24:27 @ m

Receiver Port: |Port A: 57600, Port B: 57600 (Current Port) Input : None

PC Port: |COMS1 : 57500 : Open | Connected Auto Baud ‘ Logging: none

Figure 20: View of Receiver Channel Status

The Channel Status window provides the user with a powerful tool, which allows for instantaneous
diagnosis of signal quality, and performance. The number of channels displayed in the 0x86 window
is dependant on the model of GPS engine sensed by StarUtil. While the NCT-2100 will display 14
dual frequency channels as shown in Figure 20 (12 GPS + 2 WAAS/EGNQOS), the NCT-2000 will
display 12 channels of dual frequency satellite information (10 GPS + 2 WAAS/EGNOQOS). Below is a
description of the various information found on this screen.

1. Time: Top field indicates the GPS Week number; bottom field indicates GPS Seconds into the
week.

2. SVs Visible: The number of GPS satellites that should be visible according to the current
almanac stored in NVRam.

3. PDOP: Position Dilution of Presicion value, which should typically be between 2 and 5 during
periods of optimal performance.

4. Tracked: The number of GPS satellites currently being tracked by the receiver.

5. Used: Of the number being tracked, the actual number of GPS satellites currently being used
in the navigation filters to determine position, velocity, and time.

6. Ch: The channel number of the receiver. The number of channels noted is dependant on the
type of GPS receiver. The NCT-2100 will display GPS satellites on channels 1 — 12, and
WAAS/EGNOS satellites on channels 13 and 14, while The NCT-2000 will display GPS satellites
on channels 1 — 10, and WAAS/EGNOS satellites on channels 11 and 12.
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7. SV: The GPS satellite number assigned to that particular channel.

8. State: The NCT proprietary satellite tracking value assigned to each satellite tracked that
indicates the type of tracking mode the satellite is in. This value ranges between 0 and 255,
with 255 being optimal dual frequency performnance. Any value other than 255 is considered
to be less than optimal performance by the receiver.

9. Elevation: The vertical angle of the satellite off the horizon ranging from 0 degrees to a zenith
of 90 degrees.

10. Azimuth: The horizontal angle of the satellite in reference to North ranging from 0 (360°)
degrees to 359 degrees.

11. CA: The L1 signal-to-noise value, which will vary depending on satellite State. Optimal
performance range for L1 C/NO is 46dB to 52dB, although higher and lower values can be
noted.

12. P2: The L2 signal-to-noise value, which will vary depending on satellite State. Optimal
performance range for L2 C/NO is 42dB to 48dB, although higher and lower values can be
noted.

13. 10DC: Issue of Data Clock, which indicates the issue number of the data as provided from
the GPS satellite in accordance with ICD-200C.

14. dGPS Age: The age of the current aided navigation correction. This value will change
depending on the correction source, and the correction interval.

15. Status: This is the channel tracking status of each individual channel.

16. satellite Failure: Populated with information determining why a particular satellite is having
difficulty being tracked or providing reliable position information.

17. Last: Shows the MM:DD:YY and HH:MM:SS of the last 0x86 window update.
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Chapter 4 Base Station Setup

Throughout the first three chapters, your receiver has been navigating as an autonomous state
rover. Below are several examples of how to set the receiver up to transmit RTK Extend/RTK/dGPS
corrections via internal and external radios.

RTK Extend Base Station operation can only be accomplished with a StarFire™ equipped receiver
that has the software option enabled.

RTK/dGPS Base Using Internal Radio
Initially the user must decide several key factors:
» The Base Station Network ID; which is used as a unique Base Station identifier assuring

that only corrections from said base are used if there are multiple base stations setup in
radio range of the rover on the same frequency. 7his ID MUST match the Rover ID!

» The Site ID [0-1023]; which is used as a check for which Base Station site the receiver will
process corrections from. This can be used when it is desirable to have multiple Base
Station setups on a single Network ID, but with a separate Site ID for each base receiver.

» Power level used.
» Enable Master (Base) mode.

The Base Station Network ID is a unique value, which is “pinged” from one radio to another. Once a
matching connection is established between the radio pairs, any data received will be processed and
passed on. The Base Station Network ID can be located from the main StarUtil window by clicking
RECEIVER\SETUP\INTERNAL RADIO\NETWORK CONFIGURATION, as seen in Figure 21.

# NCT GPS Receiver Utility EFEX
Fie PCPort | Receiver View Tools Help
EE mesages | [ @ vlw
Setup [ P Rover fTracking and navigation...
s atelits Failure Detais
Messagel  Commands  +| % vertical Antenna Bias... W0 | B eem |

04401 Got D3 Len 74 Tnitial position. . B
104401 Giot 86 Len 162 P

104402 Got B0 Len 144 dhg Base

10r44.02 Giot BT Len 88 ) .

104402, Giot D3 Len 74 B e

104402 Got 86 Len 162

10:44:03: Giot BO Len 144 & ports..

10:44.03 Got BT Len 88

M43 Got D3 Len 74 PrSnd eventloth...

104403 Got 86 Len 162

10:44.04: Got BO Len 144 Select Adk/Nak Response Ports

104404 Got BT Len 88

IFA414 Got D3 e 74 Select SBAS Prrs

104405 Got B0 Len 144

104405 Got D3 Len 74

104405 Got 86 Len 162 Wireless Mode...

10:44:06: Got B0 Len 144
10:44:06; Got BT Len 82
10:44:06: Got D3 Len 74
10:44:06: Got 86 Len 162
10:44:06: Got D1 Len 26
10:44:07; Got B0 Len 144
10:44:07: Got BT Len 88
10:44:07: Got D3 Len 74
10:44:07; Got 86 Len 162
10:44:08: Got B0 Len 144
10:44:08: Got BT Len 88
lWU.M 03 Got D3 Len 74

Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None

PC Port: [COM26 : 115200 : Oper | Conneeted | Auta Baud | Logging: none

Figure 21: Network Configuration Location
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Figure 22 shows the window that will appear. The Network ID can be set to any value as low as 1
and as high as 65535. The rover receiver must also be set to this value. The Local Radio/Unit ID is
the serial number of the NCT2100/NCT-2000 GPS Engine. Clicking “Apply” sends the changes to
the receiver, and “Retrieve” confirms those changes, thus ensuring a unique hardware identifier.

*. Network Configuration E| [E| PX|

R adio unit and netwark, 10z

Local Radio/Unit 1d: Metwark, [d:

11314 I
Retrieve

ok | Cancel | Apply |

Figure 22: Network Configuration

Press the Base Icon on the StarUtil main window, and Base Configuration window shown in Figure

23 will appear. This window is where the majority of controls are that will enable the receiver to
operate as a Base Station.

*. Base Configuration

Define Correction Type: RTE Base Contral:

Meszage Format: Proprietary (RTK] 5 Elevation Mask: |5 Site ID: |3

Obs. /Comection Rate: every 1 seconds

B ase Position Output Fate: every 10 secands Urit Port Configuration | Artenna Setup |

Set Up Base Location:
Contral:
~

Self survey status:

{+ Static

Position:

Latiude:[33 [50 [28.308885 oo
Langitude:[-118 [20 [37.354273

o Usger Input " Self Survey

%pply Input Position

Height: |8.988 |Meters j
Elapsed Time: l—
RTCHM Type 16:
-
| o
CMA Ref Description:
-

Eetrieve
I~ Use defaults

oK | LCancel ‘ Apply |

Figure 23: Base Configuration Window
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In the Define Correction Type area of Figure 23, you will choose the corrections that are required for
output, the Correction Output Rate, and the Base Position Output Rate. In this instance you will
choose Proprietary RTK. Figure 24 shows the available correction types the receiver can transmit.

*. Base Configuration

Define Caorrection Type:

Meszage Format: |N':'”E ﬂ
\Maone
Proprigtary [RTE]
RTCH 1. 3 [Code]
RTCH 3, 3 [Code]
RTCH 18,19, 22 [RTK)
RTCHM 20, 21, 22 [RTE,
Set Up Baze Loca| R RTE] [ ]
Cantral; CMB+ [RTE]

~

Figure 24: Output Correction Types

In the RTK Base Control area of this window you will choose an Elevation Mask, and a Base Station
Site ID. The Unit Port Configuration button in this screen brings up the window described in
Chapter 2 Figure 4 set to the default parameters, and the Antenna Setup button brings up the
window described in Chapter 3 Figure 16.

The Setup Base Location area of the Base Configuration window allows the user to manually enter a
Base position, for which corrections will be generated, or have the receiver automatically generate a
position relative to phase positions collected and averaged over a period of time. Figure 25 & 26
show what this area will look like when “User Input” or “Self Survey” is enabled.

—Set Up Base Location:

rControl: —Self survey status:
€ Dynamic (FTEH cade only) IL.:H:} ed - Using Position Shown Below
(+ Static

e
Fosition:

e — Latitude:[33 [50 [22.999533
S Longitude:W IE |2?.UD[JUU[| W

Apply Input Position
il Height:|-17,000 |Meters ﬂ
[ancel Self Survey and Discard Position Elapsed Time: I”—

(¢ Userlnput ¢ Self Survey

Figure 25: Setup Base Location; User Input

—Set Up Base Location:
i~ Control: (~Self survey status:
£ Dynamic (RT(CH eade orily) Locked - Using Position Shown Below
(« Static

i~ Position:

Latitude: [23 [50 [22.333333

Start Self Survey === DM
Longitude:l-ﬂt [? 2

Stop Self Survey and Apply Position Height l =000 IMeters Ll

LCancel Self Survey and Discard Position Elopsed Time: [“_

" Userlnput  ( Self Surveyt

Figure 26: Setup Base Location; Self-Survey
The user must enter a Base Location through one of the modes described before output of valid
corrections can commence.
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Since in this example we are taking advantage of the on board radio, we need to setup the power
output, and set up the receiver to the Master (Base) mode of operation. Clicking on
RECEIVER\SETUP\INTERNAL RADIO\SETTINGS accesses both of these commands, as shown in

Figure 27.

® NCT GPS Receiver Utility

File PCPort | Receiver View Tools Help

fg Messages ¥ ’5’?@ o ‘ EJ‘
BT

P pover [ Tracking and navigaton...

v
B s atelite: Failure: Detals |
Messages  Commands ¥ ¥ vertical Antenna Bias... Lion 81 - Solution
Initial position. ..
Time: [1268° [317528.001 e Ea4m
Base
BASE
Latitude: [335020.4804077  starrire » mis) GDOP:[20
Longihuds: [118 20 37.5685% 5 poyis... i) PDOP:[25
Alltude: [B.8898  [elipsa  PPSand eventlatch... e R i
Height: 425508 [M5L) Select Ack/Nak Response Ports ) VDOF: |22
Adiustment: [0.0000 (vetica  Select SBAS Prns beghy TDOF:|1E
Nov v |8 =
Naw mode: ’F External Radio S i Network Configuration. ..
o
D nav ’E Wireless Mode. ..
One sigma error estimate: |0.00 [meters]
PPS vaiid [Ves
Clock stebie;[Ves Adiust vertical (heighty [Ma
Dual frea |Yes RTK Extend Active: [No
SET North: |9 {mm)
East |0 (mm)
Up: [0 o)

Last: |03/01/2004 03:03:48

Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None

PCPort: COM26 : 115200 : Oper_ fwioBaud | Logging: none

Figure 27: Internal Radio Settings Location

After choosing Settings, the window in Figure 28 will appear allowing the user to change a variety
of internal radio parameters. Typically it is unnecessary to change 99% of these options. There are
only two that are of major concern at this point, Operation Mode and Power Level.

EEX

Facket Control R oarn Cantral ] Remate Control ] lze Default Yalues ]
Dperation Mode | Power Level] FEC ] Hopping F'attern] anpinglntervall

*. Radio Configurations

b ode:

=]

| = Slave [defaull)

Retrieve

u] 4 | LCancel | Apply |

Figure 28: Radio Configuration; Operation Mode

In order to change the Operation Mode from Slave (Rover Default) to Master (Base), select Master in
the Mode pull down menu as seen in Figure 28. Click on the Power Level Tab in this window, and
the display will resemble Figure 29. Choose the appropriate power level required to reach the Rover

receiver.

Please note that the maximum allowable power setting is controlled by NavCom Technology,
Inc. as per United States of America FCC requlations.



STARUTIL User Guide Rev. E

*. Radio Configurations

EEX
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Packet Control ] Roarmn Control ] Remaote Control ] Usze Default Yalues ]
Operation Mode  Power Level IFEC I Hopping F'attem] Hopping Interval I

Radio Power Level:
£ = 1000 miw [detaul] |
O=10mw

Fetrieve

B = 1000 v [default]
255 = Power Off

ok ‘ Cancel | Apply |

Figure 29: Radio Configuration; Power Level

Now that the unit is configured to output the corrections, the output port for those corrections
must be chosen. In this example we are utilizing the internal radio, so we must choose the NCT RTK
port as Port Radio as shown in Figure 30. However, the corrections can be simultaneously sent to
any of the logical ports, and also the internal MMC Memory Module for logging.

EEX

j |N0ne j Current port:
ﬂ |N0ne j Port B

#. Unit Port Configuration
Physical Ports

Port &: | 19200
Part B: [15200

Logical Ports
MMEA: |Fort & -

RTCH: |None -
CHR.out: |Mone -
CHR.in: [Maone -

BRetrieve

1]% | Cancel | Apply |

Contral; |Port B hd

Diatar |Part & -
NCT RTE:

-

[ Use defaults

Figure 30: Corrections Output to Internal Radio Port Configuration

RTCM, CMR+, and CMR Base Stations are setup in the same manner as the Proprietary RTK output.
After choosing your dGPS format, the appropriate areas of the Base Configuration window will
become active. As with the example above, provide the necessary information, and click “Apply” or
“OK" to have your changes preserved in the receiver. In the Unit Port Configuration window in
Figure 30, choose the port the dGPS corrections will be output to.

RTK Extend/RTK/dGPS Base Using External Radio

Setup the external radio in compliance with the documentation received with the radio. You should
know the baud rate of the radio, and the transmission protocols before connecting the GPS
receiver’s data output to the radio.
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Press the Base Icon on the StarUtil main window, and Figure 23 will appear. This is the Base
Configuration window, where the majority of controls are that will enable the receiver to operate as
a Base Station.

In the Define Correction Type area of Figure 23, you will choose the corrections that are required for
output, the Correction Output Rate, and the Base Position Output Rate. In this instance you will
choose Proprietary RTK. Figure 24 shows the available correction types the receiver can output.

In the RTK Base Control area of this window you will choose an Elevation Mask, and a Base Station
Site ID. The Unit Port Configuration button brings up the window described in Chapter 2 Figure 4,
and Antenna Setup brings up the window described in Chapter 3 Figure 16. The Unit Port
Configuration window may open set to the default parameters. At this point you should direct the
NCT RTK corrections to an external port for output. If the NCT RTK port is not set to A or B [any
port other than the Control Port, Port Radio, or NONE], change the NCT RTK port to the opposite
of the Control Port, i.e. Control is B (default) then NCT RTK will be A, and press “Apply”. Connect
the output port cable to the external radio; you should now have corrections sent out over the
external radio link.

The Setup Base Location area of the Base Configuration window allows the user to manually enter a
Base position, for which corrections will be generated, or have the receiver automatically generate a
position relative to phase positions collected and averaged over a period of time. Figure 25 & 26
shows what this area will look like when User Input or Self Survey is enabled. The user must enter a
Base Location through one of the modes described so the output of valid corrections can
commence.

RTCM, CMR+, and CMR Base Stations are setup in the same manner as the Proprietary RTK output.
After choosing your dGPS format, the appropriate areas of the Base Configuration window will
become active. As with the example above, provide the necessary information, and click “Apply” or
“OK"” to have your changes preserved in the receiver. An additional step is required to output these
formats; in the Unit Port Configuration window in Figure 30, the user must choose the port the
dGPS corrections will be output to.

RTK Extend Users:

An additional message must be transmitted over your external radio link in order to enable the RTK
Extend feature in the Rover. Follow the procedure in Chapter 3 Navigation & Data Output
Configuration, to enable the 0x5D message. The 5D message rate should be “On Change”, and the
Output port will be the same as is configured for the 0x5B and 0x5C messages. Figures 6 — 10 detail
just how to accomplish this. After completing all actions, your NCT Messages window will appear as
shown in Figure 31.

#. NCT-2000 Messages @@@
ol e

I Tum off all ather messages on all ports
[¥ Turm off all ather messages on only this port

Clear

oK Cancel Apply
Figure 31: RTK Base Message Output List
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Chapter 5 RTK Extend / RTK / dGPS / SBAS Rover Setup

Depending on the options you have purchased, the receiver can use any one of the various
correction sources available as detailed in the Rover Operating Mode section of this manual. Below
are several examples of how to set the rover receiver up to accept RTK/dGPS corrections:

RTK/dGPS Rover Internal Radio Setup

The internal radios for the Rover are setup similarly to the Base setup, except for a few Rover specific
choices that are required. All of the same menu items used to configure the Base Radio will be used
to configure the Rover.

Initially the user must decide several key factors:
» The Base Station Network ID; which is used as a unique Base Station identifier assuring

that only corrections from said base are used if there are multiple base stations setup in
radio range of the rover on the same frequency. 7his ID MUST match the Base ID!

» The Site ID [0-1023]; which is used as a check for which Base Station site the receiver will
process corrections from. This can be used when it is desirable to have multiple Base
Station setups on a single Network ID, but with a separate Site ID for each base receiver.
A “0” entered in this field denotes that any Base Station corrections received on the
Network ID chosen will be used.

» Power level used.
» Enable Slave (Rover) mode.

The Rover Network ID is a unique value, which is “pinged” from one radio to another. Once a
matching connection is established between the radio pairs, any data received will be processed.
The Rover Network ID can be located from the main StarUtil window by clicking
RECEIVER\SETUP\INTERNAL RADIO\NETWORK CONFIGURATION, as seen in Figure 21.

After choosing Settings, the window in Figure 28 will appear allowing the user to change a variety
of internal radio parameters. Typically it is unnecessary to change 99% of these options. There are
only two that are of major concern at this point, Operation Mode and Power Level.

Change the Operation Mode to “Slave” (Rover) as seen in Figure 28. Click on the Power Level Tab
in this window, and the display will resemble Figure 29. Choose the appropriate power level
required; typically this will match the Base power level.

NCT RTK Extend Input

This example assumes the receiver has been setup in compliance with Chapters 2 & 3, and a
correction source has been established in compliance with Chapter 4.

RTK Extend is a feature that allows your RTK-optioned StarFire™ receiver to coast on a StarFire™
solution maintaining centimeter level integrity. When the RTK link becomes unstable the mode
transitions smoothly to RTK Extend rather than dropping out of RTK and reverting to a multi-meter
level position fixes. This feature requires that the RTK option be purchased for the StarFire™ receiver
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Base & Rover pair for optimal performance, and also requires an external RTK link be established.
RTK Extend is only available in NavCom Technology receivers that are StarFire™ capable. To learn
more about RTK Extend follow this link: Attp.//www.navcomtech.com/products/rtkextend.cfm

To enable RTK Extend in the Rover receiver, go to the Rover Navigation & Tracking window shown
in Figure 15; in the RTK Corrections Format area click the “USE” button adjacent to RTK (5B, 5C,
5E). Then click the “USE” button adjacent to RTG Input. Click “Apply” and then “Retrieve” to ensure
your choices have been saved at the receiver.

Ensure that an input port for your RTK Extend corrections has been established in the Unit Ports
Configuration window as shown in Figure 30.

Once the corrections have been successfully received and applied, the resulting RTK Extend
Navigation indicators can be viewed in the dGPS Mode area of the B1 Solution display shown in
Figure 18.

NCT RTK Input

This example assumes the receiver has been setup in compliance with Chapters 2 & 3, and a
correction source has been established in compliance with Chapter 4.

Go to the Rover Navigation & Tracking window shown in Figure 15; in the RTK Corrections Format
area click the “USE” button adjacent to RTK (5B, 5C, 5E). Click “Apply” and then “Retrieve” to
ensure your choices have been saved at the receiver.

Ensure that an input port for your corrections has been established in the Unit Ports Configuration
window as shown in Figure 30.

Once the corrections have been successfully received and applied, the resulting RTK Navigation
indicators can be viewed in the dGPS Mode area of the B1 Solution display shown in Figure 18.

RTCM RTK Input

This example assumes the receiver has been setup in compliance with Chapters 2 & 3, and a
correction source has been established in compliance with Chapter 4.

Go to the Rover Navigation & Tracking window shown in Figure 15; in the RTK Corrections Format
area click the “USE” button adjacent to RTCM RTK. Click “Apply” and then “Retrieve” to ensure
your choices have been saved at the receiver.

Ensure that an input port for your corrections has been established in the Unit Ports Configuration
window as shown in Figure 30.

Once the corrections have been successfully received and applied, the resulting RTK Navigation
indicators can be viewed in the dGPS Mode area of the B1 Solution display shown in Figure 18.

CMR+/CMR RTK Input

This example assumes the receiver has been setup in compliance with Chapters 2 & 3, and a
correction source has been established in compliance with Chapter 4.
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Go to the Rover Navigation & Tracking window shown in Figure 15; in the dGPS Corrections area
click the “USE” button adjacent to CMR Input. £nabling CMR input will allow CMR+ or CMR
corrections to be applied. Click “Apply” and then “Retrieve” to ensure your choices have been saved
at the receiver.

Ensure that an input port for your corrections has been established in the Unit Ports Configuration
window as shown in Figure 30.

Once the corrections have been successfully received and applied, the resulting RTK Navigation
indicators can be viewed in the dGPS Mode area of the B1 Solution display shown in Figure 18.

In all of the above examples if an external radio is used, connect the data cable from the GPS
receiver’s Data Port to the data port of the radio. Depending on the radio’s output port
configuration, a null modem may be required.

SBAS

StarFire™

The StarFire™ corrections are automatically applied to the position solution when the “USE” button
adjacent to RTG Input or WCT Input is chosen in the Rover Navigation & Tracking window, see
Figure 15.

WAAS/EGNOS

The WAAS/EGNOS corrections are automatically applied to the measurements when the “USE”
button adjacent to WAAS/EGNOS is chosen in the Rover Navigation & Tracking window see Figure
15.

A new feature has been added that will allow the user to choose the L1 SBAS satellite PRN that
corrections will be received from, or allow the receiver to choose for you. The window in Figure 32
can be accessed by clicking RECEIVER\SETUP\SELECT SBAS PRNS.

#. SBAS Selection

SBAS Selection Mode:

¢ Auto Mode
[Uze prnz entered below only if receiver dossn't have walid
pogition fix. Receiver will udpdate SBAS prng to ugze after it
haz valid poszition)

" Manual Moda
[@lwayps use the pinz entered below)

SBAS List:
SBAS Prn1: 134 5BAS Pmz: 122

[T Use defaults m

LCancel | Apply |

Last: [11/15/2004 10:04:57
Figure 32: L1 SBAS Selection Window
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Chapter 6 NMEA Setup and Output

The receiver has the ability to output 9 industry standard NMEA data strings, and 1 NCT Proprietary
NMEA type string. To view the available NMEA messages, and enable them for output go to the
main StarUtil menu bar and click on RECEIVER\MESSAGES\NMEA OUTPUT as shown in Figure 33
below.

* NCT GPS Receiver Utility o =1E3]
File PCPort | Receiver View Tools Help

LE e [
86 - Channe —

— Seeeution | B1-Solution Plot 30 - Software Options |
Mess  Commands b |y | Input AE -Versian Information

14:23:35: Got D3 Len 74 A
14:23:36: Got B Len 176
14:23:36: Got B Len B3
14:23:36: Got 86 Len 190
14:23:36: Got D3 Len 74
14:23:37: Got B Len 176
14:23:37: Got B1 Len B3
14:23:37: Got 86 Len 190
14:23:37: Got D3 Len 74
14:23:38: Got EOLen 176
14:23:38: Got B1 Len 88
14:23:38: Giot 86 Len 1590
14:23:38: Got D3 Len 74
14:23:39: Got BOLen 176
14:23:39: Got BT Len 83
14:23:39 Got 86 Len 190
14:23:38: Got D3 Len 74
14:23:40: Got B Len 176
14:23:40: Got B Len 82
14:23:40: Got 86 Len 190
14:23:40: Got D3 Len 74
14:23:40: Got D1 Len 26
14:23:41: Got B Len 176
14:23:41: Got B Len B3
14:23:47: Got 86 Len 190
14:23:41: Got D3 Len 74
14:23:42: Got B Len 176
14:23:42: Got B1 Len B3
14:23:42: Giot 86 Len 190
14:23:42: Got D3 Len 74
14:23:43: Got E0Len 176
14:23:43: Got B1 Len 88

Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None

PC Port: (COM26 : 115200 : OuEr_ Auto Baud ‘ Logging: none
Figure 33: NMEA Output Menu Location

Clicking on NMEA Output will bring up the NMEA Messages window seen in Figure 34. The
operation of this window is similar to that of the NCT Messages screen as messages can be enabled
for output, and scheduled at a user variable rate. However, the output port for NMEA is chosen from
the Unit Port Configuration window seen in Figure 30.

The NMEA messages GGA, RMC, & VTG follow the output of the Navigation Rate up to 10 HZ
max, when NMEA output rate “On Change” is selected for these messages. Click on the Rover
icon, and then choose a Navigation Rate from the pop-up window. Receiver must be optioned
for multi-hertz Navigation Rate to achieve multi-hertz NMEA output.

*. NMEA Messages E'E'PX' *. NMEA Messages

|8 Message Type .

GEA . On change GG Onchy Onhanee
GLL GLL Every 1 seconds GLL Every 1 Spedfic period. .
GS5A GSA Every 1 seconds G54 Ewery 1 s '
G5V GST Every 1 seconds GSY Ewverp 1 Delete
RMLC GsV Every 1 seconds RMC Ewvery 1 seconds
VTG RMC On change VTG On change
GST VTG Every 1 seconds GST Every 1 seconds
MCT SET DA Every 1 seconds MCT SET Ewer 1 zeconds
NCT SET — hd

V' Tumoff|  Delete s on this park Retrizve [ Tumn aff all ather messages an thiz part e
OK | Cancel | Apply | ak | Cancel | Apply |

Figure 34: NMEA Message Choices & Data Rate

NMEA messages cannot be output on the same port that is used for Control.
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NMEA can be logged and/or viewed using the NMEA Viewer window, although any ASCIl RS232
port viewer will suffice. This allows the user a convenient place to monitor the NMEA output. To get
to the NMEA Viewer window, from the main StarUtil menu click on TOOLS\NMEA VIEWER as
shown in Figure 35.

®. NCT GPS Receiver Utility

File PCPort Receiver View | Tools Help

LIRS o[%)

85 - Channel Status, 1 - Sate | B1-SoltonPlot | 30- Software Options |

Messages | Save System Configuration AE -Wersion Information

14:51:31: Got BOLen 144 Power Management ~
14:51:31: Got B1 Len 88

16515 sl

145132 Gt g0Lon a4 Load Sofonare Opser...

14:51:32: Got B1 Len 88
14:51:32: Got 86 Len 178
14:51:32: Got D3 Len 74
14:51:33: Got B0 Len 144
14:51:33 Got B1 Len 88
14:51:33: Got 86 Len 178
14:51:33: Got D3 Len 74
14:51:34: Got BO Len 144
14:51:34: Got B1 Len 88
14:51:34: Got 86 Len 176
14:51:34 Got D3 Len 74
14:51:35: Got BOLen 144
14:51:35; Got BT Len 88
14:51:35; Got 86 Len 176
14:51:35 Got D3 Len 74
14:51:36: Got BOLen 144
14:51:36: Got BT Len 88
14:51:36: Got 86 Len 176
14:51:36: Got D3 Len 74
14:51:37. Got BO Len 144
14:51:37 Got BT Len 88
14:51:37. Got 86 Len 176
14:51:37. Got D3 Len 74
14:51:38: Got BOLen 144
14:51:38: Got B1 Len 88
14:51:38; Got 86 Len 176
|14.51 38 Got D3 Len 74

Load software...
StarFire License Input

MMC Internal Data Logging

Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None

PC Port: (COM25 IISZDD:Oper- Auto Baud \ Logging: nane
Figure 35: NMEA Viewer Menu Location

Figure 36 shows what a typical NMEA data output would look like in the viewer. The NMEA Viewer
contains a Browse button so data can be logged to any media device that can communicate with
the data port.

NMEA Monitor X

MMEA Data Monitor Logging...

Fil: [C\GPSIS working\ TMPSNMER log st | |

MNMEA Data bonitar...

$GPGSY.2.1.08.13,74.130,43,27.59,333.51,08.41,239,50,19,36,97 43°46 ”~
$GPGSY.2,2,08,23,31,136,48,03,25,59 46,28 25, 227 46.10,14,315 46743

$PHCTSET 220353.00.-0.014 -0.018.-0.060.... 69

$GPGGA,220354.00,3350.474644 N 11820626143 w2, 08,1343 685.M -34.661 M.8.0,0130°4C
$GPYTG.0.0.T. 4,000 N 002K D*0B

$GPGLL 3350.474644 N 11820 626143 W/ 220354.00.4 D76

$GPRMC, 220354.00,4, 3350, 474644 M, 11820 626143 04, 0.01,0.0,070904,0.0.F D11
$GPGST.220354.00,0.0136.0.1633,0.1033,026.2330,0.1534.0.1175,0. 282560

$GPGSAA 303081319,23.27.28,....23.1.31.9°36

$GPGSY.2.1,08.13,74.130,49,27 59,333.51,08.41,239,60,19,35,97 43746
$GPGSY.2,2,08,23,31,136,48,03,25,59 46,28 25, 227 46.10,14,315 46743

$PHCTSET 220354.00.-0.014 -0.018.-0.060.,... *6E

$GPGGA.220355.00,3350.474646 N 1182062614230/ 2. 08.1.3.43 633, M -34.661 M 8.0,0130%42
$GPYTG.0.0.T.4.000,H,0.01 K D03

$GPGLL 3350.474646 N 11820 626142 W/ 220355.00.4, D74

$GPRMC 220355.00.4,3350.474646 N 115820, 626142/ ,0.00.0.0,070304 0.0 E D12
$GPGST.220355.00,0.0136.0.1633,0.1033,026. 2357 0.1534.0.1175.0. 28266E
$GPGSAA303,081319.23,27.28,.,,,.2.3.1.31.9°36

$GPGSY.2,1,08,13,74,130,49,27 53,333 51,08,41,233,50,19,36,57 4346
$GPGSY.2,2,08,23,31,136,48,03,25,59 46,28 25, 227 46.10,14,315 46743
$PNCTSET,220355.00,-0.014,-0.018,-0.060,....."6F

$GPGGA,220356.00,3350.474646 N 11820626139/ .2.08.1.3.43 636, M -34.661 M 8.0,0130%43
$GPYTG.0.0.T. 4,000 N.0.01 K D08 v

Figure 36: NMEA Viewer & Data Logging

A second instance of StarUtil must be run, and connected to the Data Port in order for the
NMEA Viewer to display the NMEA data messages.
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NMEA GGA Station ID Field 14

The NMEA GGA message field 14 is now user configurable and can display information that strictly
conforms to the NMEA 3.01 Standard or the receiver’s Navigation Mode. The Navigation Mode
information will be the same as contained in Word 22 of the binary B1 output message. A break
down of field 14 contents as it relates to the Navigation Mode information can be found in
Appendix B of this user guide. Information on the NMEA Standard can be found in the official
NMEA 3.01 Standard Manual.

To choose the contents of field 14 of the GGA message, click on the ROVER icon on the StarUtil icon
bar. The window shown in Figure 15 will appear. In the lower right portion of the window you will
see GGA Option as shown in Figure 37. NMEA Station ID conforms to the NMEA 3.01 Standard,
while NCT Station ID conforms to Appendix B of this user guide. Choose your option from the pull
down menu, and press “OK"” or “Apply” to save your choice to the receiver’s memory.

The default option for this feature is to comply with the NMEA 3.01 Standard, which is NMEA
Station ID.

G4 Optior: |MCT Station 1D -

NMEA Staton 1D
IMCT Station D

Figure 37: NMEA GGA Field 14 Option
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Chapter 7 Data Logging

Data can be logged from either of the physical ports, or to the on board 64 Megabyte Memory
Module Card (MMC). This data can be used in a number of industry standard GPS data analysis
programs either in NCT Binary format, after being converted to RINEX format, or by using the
NMEA output.

External NCT Binary Logging

Once the receiver is setup and navigating to your specifications, go to the main StarUtil menu and
click FILE\LOG DATA TO FILE as shown in Figure 38.

# NCT GPS Receiver Utility LEX

Fle PCPort Receiver View Tools Help

CEEENE| [Eve ¥

— delie Falwe Details | B1-Sohfion | B1-SotonPlot | 30-Software Options |
Messages | Naks | Input | AE - Version Information

1632:41: Got 86 Len 176 ~
15:32:41: Got D3 Len 74
15:32:42: Got B0 Len 160
15:32:42: GotB1 Len 88
15:32:42: Got 86 Len 176
15:32:42: Got D3 Len 74
15:32:43: Got B0 Len 160
15:32:43: Got B Len 88
15:32:43: Got 86 Len 176
153243 Gt D3 Len 74
15:32:44: Got BO Len 160
15.32:44: Gat B1 Len 88
15.32:44: Got 86 Len 176
1532:44: Gat D3 Len 74
15:32:45 Gat BO Len 160
15:32:45 GatB1 Len 88
15:32:45: Giot 86 Len 176
15:32:45: Got D3 Len 74
15:32:46: Got B0 Len 160
15:32:46: Got B1 Len 88
15:32:46: Giot 86 Len 176
15:32:46: Got D3 Len 74
15:32:47: Got B0 Len 160
1632:47: Got 81 Len 88
15:32:47: Got 86 Len 176
1532:47: Got D3 Len 74
16:32:48: Got B0 Len 160
16:32:48: Got 81 Len 88
15:32:48; Got 86 Len 178
15:32:48: Got D3 Len 74
15:32:49; Got B0 Len 160

15:32:49; GotB1 Len 88
| ~

Receiver Port: Port A: 115200, PortB: 115200 (CurrentPort)  [Input : None

PC Port: (COM26 : 115200 : Oper | Connected AulDEaud‘ Logging: none

Figure 38: NCT External Logging Menu Location

Once you click on this item, the window in Figure 39 will appear. This window not only allows for
immediate data logging, but also allows for automatic 24-hour data file splits.

*. Log Data To File...

Current Status

Logging: Yes
Schedule:  On
File Mame:  F:ADATA PROCESSIMNG0403074Mct.dat

Logging Schedule

Statuz: Logging file at 0:00 Ak GMT every day.

Stop

Mote: StarUtil will start logging at 0:00 &k GMT if EQ or E1 on.

Start Log | Stop Log | LCancel

Logaing M ame: |th. dat

Directary: [FADATA PROCESSING' =

Achivities:

Logging file at 15:40:13, 09,/07 /2004,
Start zcheduling at 15:40:16, 09407 /2004,

Figure 39: External Logging Setup
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The Current Status area lets the user know if logging is enabled, if the scheduler [24-hour splits] is
enabled, and the path to the logging data.

Clicking the “Apply” button the Logging Schedule area will enable the scheduling of the 24-hour
data file splits. These file splits restart at 00:00:00 GMT, and create a new folder name at each 24-
hour period.

A logging name must be provided before logging can commence, NCT.dat is a default name that
will appear whenever logging is initiated.

Logging cannot start without a Directory path being assigned. StarUtil will create a folder under the
Directory path chosen named in the yymmdd format; i.e. if your Directory path chosen is
d:\NavComWorking\Data, the true path to your data will be d:\NavComWorking\Data\yymmdd.

The activities area is to inform the user of what processes have taken place in the logging area.
Almanac & Ephemeris data currently in the receiver’s NVRam is automatically downloaded to

the data file when logging is initiated, regardless of whether the Almanac & Ephemeris messages
are scheduled in the NCT Output Messages list shown in Figure 7.

Internal NCT Binary Logging

Logging internally is accomplished through an onboard 64MB Memory Module Card (MMC).
Scheduling of NCT binary message to be logged is done through the NCT-2100/NCT-2000
Message window as shown in Figure 7. Since StarUtil’s GUI is driven from the NCT Messages list, it
is reccommended that a separate instance of each message required for internal logging be enable.

Choose the messages for internal logging as shown in Figure 40. Alternately, pressing the “Schedule
Default Messages” button shown in Figure 42 will add a set of commonly used messages to the
NCT Output list directed to the LOG Port as shown in Figure 40. In order to log data internally, the
LOG port must be chosen in the Ports field for any given message as shown in Figure 40. A default
data rate of On Change or 1 Hz will be assigned.

# NCT-2000 Messages =113

Meszage ID Port Rate ~

44 Log On change
a1 Control On change
a1 Log On change
86 Control On change
86 Log On change
A Control On change
AE Control Every B00 seconds
BO Control On change
BO Log On change
B1 Control On change
B1 Log At1Hz

w

™ Turn off all other messages on all ports 0
¥ Turn off all ather messages on orly this port
Clear BRetrieve

Corcel | somy |

Figure 40: MMC Internal Logging Port Selection

Although the Data Rate field for the LOG Port will indlicate a choice of multi-hertz rates, the
internal MMC logging is limited to On Change & 1 Hz data rates.
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Once the messages have been scheduled to the Log Port, open up the MMC window by going to
the main StarUtil menu and clicking on TOOLS\MMC INTERNAL DATA LOGGING as shown in

Figure 41.

# NCT GPS Receiver Utility ]i=1E)

Fle PCPort Receiver View

8 x|

htessages Naks | Input |

Tools Help
|

Save System Configurati

[03.05:41: Got B Len 176
03.05.41: Gol BT Len €8
03.05.41: Gol 86 Len 130
030542 Gol D3 Len 74
09:05:42: Got B0 Len 176
09:05:42: Got B Len 88
09:05:42: Got 86 Len 190
09:05:43 Got D3 Len 74
09:05:43 Got B0 Len 176
030543 Got B Len 88
030543 Got 86 Len 150
03.05:44: Gol D3 Len 74
030544 Gol B0 Len 176
030545 Gol B Len 88
030545 Gol 86 Len 190
09:05:45: Got D3 Len 74
09:05:45: Got B0 Len 176
09:05:45: Got B Len 88
09:05:45: Got 86 Len 190
09:05:46; Got D3 Len 74
09:05:46: Got B0 Len 176
03.05.46; Gol B Len 88
03.05.46; Gol 86 Len 150
030547 Got D3 Len 74
030547 Gol B0 Len 176
03.05.47: Gol B Len 88
030547 Gol 86 Len 130
09:05:48: Got D3 Len 74
09:05:48: Got B0 Len 176
09:05:48: Got B Len 88
09:05:48 Got 66 Len 150

Pouer Management
NMEA Viewer. .,

Load Software Options.

Load softv

Stari Tnput

MMC Internal Data Logging

Recelver Port: [Port Az 115200, Port B: 115200 (CurrentPort)  [Input : None
PC Port: COM26 : 115200 : Oper | Connected Auto Baud ‘ Logging: nene

Figure 41: MMC Internal Logging Control Location

This will bring up the window in Figure 42. From here you will be able to initiate internal logging,
download, format the memory module, sort the files directory, delete files, and more. A status bar at
the bottom of this window allows the user to see how much space has been used and the total

memory size available. The number of files on the disk, and how much space they occupy, and the

date & clock information are also here.

®. MMC Directory g@@
Start Internal Logging Get Directory Morez» |
MHame Size‘ Type | Modified | Created
KETNMEA DAT 4847608 32 12/01/2003 19:15:00  12/01/2003 18:40:00

MMC size: 64, 23MB(53.60MB free)

1file(s), 0.48 MB

Schedule Default Messages

09/09/2004 16:45:00

Figure 42: MMC Internal Data Logging

If internal logging is enabled and power is turned off, internal logging will resume on power up
creating a new filename with an extension of .001. A new file will be generated and the extension
value incremented for each power off-on cycle, if logging has not manually been stopped by the

end user.

With this feature the user can initiate the logging parameters at the office, and start the logging
process. Then power off the receiver and move it to a remote location. As soon as power is applied
to the receiver and it initializes, internal data logging will begin. This allows the user to collect data
without having an external data collection device connected.
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If you have never used the internal logging feature, the MMC must be formatted. Click on the More
button shown in Figure 42, and then click the Format MMC menu item as shown in Figure 43.

Add | Text Message
Formak MMC

Close all File Handles

Set Wiew Direckory Mask

Wiew Directory by Dake and Time
Delete Files by Mame)Mask
Delete Files by Date and Time

Wiews Download Details

Figure 43: More Button Choices

A Warning window will appear giving you the opportunity to opt-out of the formatting process.
Pressing Yes will bring up the Format MMC Label window shown in Figure 44 asking to label the

MMC; a suggestion would be to enter the serial number of your GPS receiver here although any
name or none would do.

% Format MMC [Z| [E| le

MMC Format Label:

ak.

Figure 44: MMC Format Label

To start logging click the Start Internal Logging button shown in Figure 39. This will bring up the
window shown in Figure 45.

*. Open File for Lo... Q@@

Enter File Mame:

Format: D05 8.3 file name [Rxsmssse, @]

(o Open new file
" Append tofile

] Cancel

Figure 45: MMC Open File for Logging
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Enter the logging filename in MS-DOS 8.3 format. Once logging has begun, the Start Internal
Logging button shown in Figure 42 transforms into the Close Internal Logging button. When
logging is complete click on the Close Internal Logging button, it will again become the Start
Internal Logging button.

The directory information in the MMC window does not auto-update. In order to see the current file
information you must click the Get Directory button.

To download the data file, click on the filename. If attempting to download a file from Com2 of the
receiver you will get the information dialog box shown in Figure 46. Typically this will occur only if
Com2 is chosen as the Control Port. Although operation and configuration of the MMC can be
accomplished through either Com1 or Com2, the download process can only be done via Com1. If
you receive this dialog, 1) ensure a connection to Com1 (via Control Port), 2) remove the Limo
connector from Com2 and place it in Com1, 3) repeat the download process.

Information r5_<|

i J Please connect to receiver Porta/COM1 to download file,

Figure 46: MMC Download Dialog

The Delete and Download buttons will become accessible. Click the Download button and a Save As
window will appear allowing you to browse for a download location. Once the path has been
established, the download progress window will appear as in Figure 47.

®. Download progress [Z| [E| E|

Gat sector 1 af 3.

Figure 47: MMC Download Progress Bar
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Chapter 8 StarFire™ Specific Operation

There are several StarUtil menu options that are specific only to StarFire™ enabled receivers. These
options provide the user with the ability to use an alternate frequency to receive StarFire™
corrections in the event the main channel is down for routine maintenance, or commence
centimeter level accuracy within a minute rather than 30 minutes. These features can be accessed
from the main StarUtil window by clicking RECEIVER\ SETUP\ STARFIRE as shown in Figure 48.

# NCT GPS Receiver Utility CEx

File PCPort | Receiver View Tools Help

[H 5| | wlvlol vl
T

e —— Setup 3 Rover | Tracking and navigation. .
Fiesiages | i g

Commands  *| %) vertical Antenna Sias. .
11:32:25: Got. B

11:32:25: Got BOLen 160 Initial position..
11:32:25: Got B Len 88
11:32:26: Got 896 Len 176 x Base

11:32:26: Got BO Len 160

3 i -
11:32:27: Got 86 Len 176 -

11:32:27 Got BO Len 160 J Parts... Alternate Channel

11:32.27: Got B1 Len 88
11:32:28 Got 86 Len 176 PPS and event latch. . Configure Message Output...

11:32:28: Got BT Len 83 select Ack/Nak Response Ports
11:32:23 Got B0 Len 160 Select SBAS Prns

113230 Got 85 Len 176 Llc o)
11:32:30: Got BO Len: 180

11:32-30: Got BY Len 83 EEske
11:32:31: Got 88 Len 178
11:32.31 Got BO Len 180
11:32.31 Got B1 Len 88
11:32:32" Got 86 Len 176
11:32:32" Got BO Len 160
113232 Got B1 Len 88
11:32:33: Got 85 Len 176
113233 Got BO Len 160
11:3233 Got B Lan 68
11:32:34: Got 85 Len 176
11:32:34: Got BO Len 160
11:3234: Got B1 Len 88
11:32:35: Got B8 Len 178

Receiver Port: Port A: 115200, Port B: 115200 (CurrentPort)  [Input : None

PCPort: COM26 : IISZUU:ODEF_ Auto Baud ‘ Logaing: nane
Figure 48: StarFire™ Specific Menus

Configure LBM Message Output

The window shown in Figure 49 allows the user the flexibility of outputting information pertinent to
the StarFire™ L-Band Module (LBM). Messages can be scheduled for output in similar fashion to the
NCT Message Output List as seen in Chapter 3 Navigation & Data Output Configuration Figure 7.

*. LBM Messages

teszage Type |Hate |
aF O change

On change

Iv Tum off all ather meszages on this part Reatrieve
oK ‘ Cancel | Apply |

Figure 49: LBM Output Message List
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Alternate Channel & StarFire™ Frequencies

Figure 50 allows the end use to assign an alternate StarFire™ frequency for reception of StarFire™
corrections via the LBM. Its main use is to force a unit to start using a particular frequency so that it
does not have to go through the frequency table to search for the StarFire™ signal. This is useful
during periods of routine maintenance on the StarFire™ Network. Once the Alternate Channel value
has been entered, the user has the option whether or not to actually use the Alternate Channel.

*. LBM Alternate Channel Q@@

Control

[ Usze Altermate Channel
Alternate Channel: |E

[~ AckiMak At
[ Use Defaults Betneve

(]9 | Cancel | Apply |

Last: |Never

Figure 50: LBM Alternate Channel

Figure 51 allows the end user to view information about the StarFire™ signal and channel being
used. The “Last” field contains date and time information pertaining to the most recent update of
the information in this window. The SF Channel Number is relevant to just which channel the
receiver is using for StarFire™ corrections. This channel number is uniquely associated with a
particular Inmarsat satellite; thus in the illustration of Figure 51 channel 41090 is being tracked by
the receiver. Table 2 details the frequency values you should see in the SF Channel Number field
and the Inmarsat satellite associated with that particular number.

* D3 - LBM D5P Status

Last |03/08/2005 14:30:41 E—

41090 SF channel number 2 Autharization status
HNo  Use alternate channel

-834.908 Tracked baseband freg
8.84614 5F signal C/HO

Figure 51: LBM Frequency & Channel Status
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INMARSAT Americas 41090
INMARSAT EAME 41080

INMARSAT ASPAC 41090

Table 2: StarFire™ Channel Numbers and Satellites

The Tracked Baseband Frequency should be a value between -5000 and +5000 for optimal
performance. This frequency value should be relatively stable when locked on to the StarFire™
signal. The StarFire™ Signal C/NO value should be ~10 for optimal performance, a value of 4 is
considered good while less than 4 is marginal to bad reception.

QuickStart

This function allows the StarFire™ RTG navigation solution to be initialized to an accurately known
ITRFOO position and therefore eliminate lengthy pull-in times. This is typically a position previously
surveyed and converted to ITRFOO prior to initialization. NCT Binary message 0x42 allows an
external controller to initiate a QuickStart based on a known position, and to monitor the progress
and status of the QuickStart operation. Figure 52 shows the QuickStart Initialization window.

*. RTG Quick Start g@@

Commanded Quick Start Mode; |Initiate Quickstat =
Current Quick. Start State: ||':”E
Position

Latinude: [33 |50 [28.30691 oo g
Longitude: |18 [20 [37.48210

Height: |5.9879 |Meter |
Uze Cumrent Solution | BRetrieve |

oK ‘ Cancel | Apply |
Last: {09/03/2004 11:46:50

Figure 52: RTG QuickStart Initialization
The QuickStart process goes through the following modes:

1. ldle: Following power-on and prior to any QuickStart having been requested, the QuickStart
mode is reported as ‘Idle’. Once a QuickStart has been initiated, the ‘Idle’ mode will not be
reported again until one of the following occurs.

a. Power is cycled on the unit.
b. A QuickStart ‘Idle’ has been requested. If a QuickStart has been initiated and is still in

progress, this will cancel it but not reset RTG navigation. This may result in only
partial completion of the operation. If the reported QuickStart mode indicates
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successful completion or proximity failure, this request will return the reported
QuickStart mode to ‘Idle’.

c. A QuickStart ‘reset’ request has been requested. This causes a restart of the entire
RTG navigation mode with no a-priori position information i.e. full pull-in duration.

2. Initiated: This mode is reported after a QuickStart initiation request has been received but
before the QuickStart operation has actually started. The QuickStart operation will not begin
until RTG navigation commences. This requires at least five satellites each with full dual
frequency tracking and at least 10 seconds of code-carrier smoothing. If, for example, a
QuickStart initiation request is given shortly after power-on, it may be a few minutes before
these conditions are met. During this period, the reported QuickStart mode would be
‘Initiated’.

3. In Progress: This mode is reported after a QuickStart has actually commenced up until the
time that either the operation completes or fails or until an ‘Idle” or ‘Reset’ request are
received.

4. Completed: This mode is reported when a QuickStart operation has completed successfully.
It takes 50 seconds from the time the QuickStart first begins (In Progress reported) until
successful completion is reported.

5. Failed Proximity Limit: While a QuickStart operation is in progress, a check is performed at
each THz navigation epoch, which compares the 3D radial distance between the RTG code
solution and the ‘known’ position input with the QuickStart initiation request. If this
distance exceeds 25 meters on the first QuickStart epoch, or 15 meters on any of the
subsequent epochs in the 50 second period, the QuickStart is terminated, RTG navigation is
reset (full pull-in required), and the QuickStart mode is reported as ‘Failed Proximity Limit’'.
The RTG code solution is the weighted least squares navigation solution performed with
smoothed code (could be single or dual frequency depending on prefilter status) and RTG
clock and orbit corrections. It is independent from the full RTG solution, which uses the
phase biases, estimated by the RTG extended Kalman filter. It is the latter, which is initialized
by a QuickStart operation.

For example, vehicular installations can be initialized using the last position from when it was
parked and powered down.
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StarFire™ License Installation Using StarUtil

The StarFire™ Network is a subscriber service, and each StarFire™ equipped receiver must have a
license issued for a certain period of time. When this license expires, a new one must be purchased
and uploaded into the receiver. To upload a new StarFire™ license using StarUtil, from the main
StarUtil menu go to TOOLS\ STARFIRE LICENSE INPUT as seen in Figure 53.

#. NCT GPS Receiver Utility
File PCPort Receiver View | Tools Help

53| oL #|%|

FZSEEEE | Naks | nput |

Save System C

14:54 40 Giot 85 Len 162 ~
14:54.41: Giot BD Len 144 Power Management
14:54:41: Giot B Len B3

145441 Got 85 Len 162 NMEA Viewer ..

14:54.42: Giot BO Len 144

14:54.42: Giot B1 Len 83 Load Softnare Options...
14:54:42: Giot 86 Len 162

145443 Giot BO Len 144 Load software...
14:54.43: Giot B Len 83

14:54.43: Giot 85 Len 162 StarFire License Input
14:54:44: Giot B0 Len 144

14:54:44: Got BT Len 88 MMC Internal Data Logging
14:54 44: Got 86 Len 162
14:54 45 Got B0 Len 144
14.54:45; Giot BT Len 83
14:54:45 Got 86 Len 162
14:64 46 Got B0 Len 144
1454 46 Got BT Len 88
14.54:46: Giot 86 Len 162
14:54:47: Got B0 Len 144
1454 47 Got B1 Len 88
14:54 47 Got 86 Len 162
14:54:48; Got B0 Len 144
14:54: 40 Got B1 Len 88
14:54 48 Got 86 Len 162
1454 43 Got B0 Len 144
14.54:43; Got BT Len 83
14:54:43 Got 86 Len 162
145460 Got B0 Len 144
145460 Got BT Len 88
14.54:50: Giot 86 Len 162

Receiver Port: Port A: 115200, Port B: 115200 (CurrentPort)  |Input : None

PCPort: COM2§ : 1152EIEI:OpEr_ sureBaud | Logging: none

Figure 53: StarFire™ License Upload Location

After executing this menu item, the LBM License Upload window seen in Figure 54 will appear.

* LBM License M=

Loading Licensze

B, da g

Update | Cancel |

Figure 54: LBM License Upload

Using the browse button, path your way to the location of the new StarFire™ License file, then click
Update. You will be informed via a new window if the upload was successful.
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Chapter 9 1PPS/Events

The 1 PPS output pulse output from the receiver is synchronized with GPS time, and is shaped as
described in Words 1 through 6 of NCT Binary Message 0x16. To get to the control window, from
the main StarUtil window click RECEIVER\SETUP\PPS AND EVENT LATCH as shown in Figure 55.

+ NCT GPS Receiver Utility (=113

File PCPort | Receiver View Tools Help

Ifg essages v | x| @ ylw
[ s Y

e I Setup 4 e ROVEr [ Tradking and navigation...
SR N
Commands | %/ Vertical Antenna Bias...

15,1023 Got ~
151030 Got B0 Len 144 Initial position. ..

1510030 Got BT Len 88

15:10:30: Got 86 Len 178 & fase

15:10:31: Got BO Len 144 BASE

1510031 Got BT Len 88 StarFire 4

15:10:31: Got 85 Len 176

15:10:32 Got B0 Len 144 M ports...

1510032 Got BT Len 88
15:10:32: Got 85 Len 176 PPS and event latch...

15:10:3% Got B0 Len 144

165:10:33 Got B1 Len 88 Select Ack/Nak Response Ports
15:10:33 Got 6 Len 176

15:10:3% Got BO Len 144 Select SBAS Prns

15:10:34 Got B Len 83

15:10:34: Got 85 Len 176 Internal Radio L
15:10:35 Got BO Len 144

151035 Got B Len B8 External Radio

1510035 Got BE Len 176
15:10:36: Got B0 Len 144
15:10:36: Got B1 Len B8
1610036 Got BE Len 176
15:10:37: Got B0 Len 144
15:10:37: Got B1 Len B3
1610037 Got BE Len 176
15:10:38: Got B0 Len 144
15:10:38: Got B1 Len B3
15:10:38: Got 85 Len 176
1510039 Got BOLen 144
15:10:3% Got B Len B3
15:10:33: Got B85 Len 176

Receiver Port: Port A: 115200, Port B: 115200 (Current Port)  [Input : None

PC Port: |COM25 : 115200 : Oper | Connected Auto Baud ‘ Logging: none

Figure 55: 1 PPS & Events Location

Once here you can shape the characteristics of the 1T PPS pulse to suit your application
requirements, see Figure 56. The user allowable adjustment limits of the pulse are shown below and
detailed in the Technical Reference Manual (TRM).

®. PPS and Event Latch E@@

Event Latch

Fulze edae: | Faliing Rizing
PPS
Fulze edae: | Faliing Rizing

Pulze width: |100 [millizeconds)

Signal delay: |0 [millizeconds]

Chip delay; (0 [milliseconds 1023, i.e. Cé epochs)

Betrieve

LCancel | Apply |

Figure 56: 1 PPS & Event Latch Configuration

The Events Input can be triggered on the Falling, or Rising edge of the input pulse. The Event Latch
message (0xB4) must be enabled in the NCT Message Output list shown in Figure 7 of Chapter 3;
however the Message Rate for the 0xB4 must be set to “On Trigger”. The “On Trigger” message
rate can be located by Right- Clicking on the Rate area adjacent to the B4 Message ID, and
following the menus as seen in Figure 57. The Event Latch Message 0xB4 will only be output when
the chosen pulse edge of the incoming event is sensed by the receiver.

9-43



1“54:‘..‘.'.525“" STARUTIL User Guide Rev. E

% NCT-2000 Messages

Message D |F'c-rt Rate |
Al Cantrol On chanages
B1 Control On change

On change |
Specific rate 3
Specific peried. ..

uss

' ll On trigger
Delete ggu
L E i Special value. ..
[ Tum off all ather messages an all ports Radio Urit 1d: |0

W Turn off all ather meszages on only this port

LClear ] ﬂetrieve|
ak. | Cancel | Apply |

Figure 57: Event Latch Output Rate Configuration

Please refer to the Product’s User Guide for hardware interfacing specifics, and wiring. The latest
versions can be downloaded in PDF format from our website at the following link
http.//www.navcomtech.com/support/docs.cfm.



http://www.navcomtech.com/support/docs.cfm.
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Chapter 10 Ack/Nacks & General Commands

This section details fundamental response sent back from the unit whenever a request for
information is seen at the receiver. It also covers several “Get” actions that could prove useful in
setting up other systems.

Ack/Nack

To set the Ack/Nack Logical Port, go to the main StarUtil menu and click RECEIVER\ SETUP\ SELECT
ACK/NACK RESPONSE PORTS, as shown in Figure 58.

# NCT GPS Receiver Utility
File PCPort | Receiver View Tools Help

B3| == wlviel wel
BT

- 1 T Rover /Tradkng and navigation...
Hiessages ] n i
Tt commands ¢ B Vertical Antenna Bias...
52416 Gt ;

15:24:13 Got B0 Len 160 Initial pasition. ..
15:24:13: Got BT Len 68

15:2419 Gol 86 Len 176 & gase

15:24.20: Got BO Len 160 BASE

15:24:20 Got B1 Len 82 StarFire »
15:24:20: Got 85 Len 176 -

15:24:21: Got B0 Len 160 H rorts.

15:24:21: Got B1 Len 68

15:24:21: Got 85 Len 176 PPS and event latch. ..

15:24:22 Got B0 Len 160
152422 Got Bl Len A% Select Ack/Nak Response Ports
15:24:22 Got 85 Len 176
15:24:23: Got BO Len 160 Select SBAS Prns
15:24:23; Got B1 Len 88

152473 Got 85 Len 176 Ll L
15:24:24: Got B0 Len 160
15:24:24: Got B1 Len 63
15:24:24; Got 86 Len 176
15:24,25 Gol B0 Len 160
15:24:25 Got B1 Len 88
15:24: 25 Got 86 Len 176
15:24:26: Got B0 Len 160
15:24:26: Got B1 Len 68
15:24:26: Got 86 Len 176

External Radio

15:24:27: Got B0 Len 160
16:24:27: Got B1 Len 83
15:24:27: Got 86 Len 176
15:24:28: Got BO Len 160
15:24:28; Got B Len 82
15:24:28: Got 86 Len 176

Receiver Port: Port A: 115200, Port B: 115200 (Current Port) Input : None

PC Port: [COM25 : 115200 : Oper | Connieeted | 4utoBaud | Logong: nonc

Figure 58: Select Ack/Nack Logical Ports Location

Once here the window in Figure 59 will appear allowing you to select which port the responses
from the receiver are heard on. This permits greater flexibility when determining if a message was
actually received by the receiver. The receiver response can be ported somewhere other than the
Control port.

Select Logical Ports = |(81(X]

[ iDiagnostic paork

v MI:DntrDI Fart f
| Data Part

F. | LCancel | Apply |

Figure 59: Select Ack/Nack Logical Ports
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General Duty Commands

Here is where almanac is downloaded, and uploaded from/to the receiver. This is a great benefit
when several receivers are to be setup, and one has a current almanac, which can be uploaded into

numerous others. From the main StarUtil menu, go to RECEIVER\COMMANDS as shown in Figure
60.

. NCT GPS Regeiver Utility: = =ES]
File PCPort | Receiver View Toods Help
» &
| e F¥[o ww
Setup 4 N
D5 LBM Lic B - "+ Sohware Options | B1- Solution Plot |
MESsage Keyee. el Status, E1 - Satelite Faiure Detals |
09:33.21: Got B Len 88 Getalmanac ~

03:3321: Got 8 Len 176
0t D3 Len 74 Get almanac into fle...

B1 Len 68 Send almanac from fle.
85 Len176 et oo

093323 Got D3 Len 74 et ephemeris
033323 Got B0 Len 160

09:33:23: Got B Len 88 CMR (in) OFf
03:33:23: Giot 86 Len 176

0933 26 Giot BT Len B8
09:33:26: Giot 86 Len 176
09:33.27: Got D3 Len 74
03:33.27: GotBO Len 160
03:3327: Get BT Len 88
03:3327: Got 86 Len 176
03:3328: GetD3Len 74
03:3328: Got BO Len 160
03.:3328: Got BT Len 88
| 19:33.28: Got 86 Len 176
v

Receiver Port: [Port A: 115200, Port B 115200 (CurrentPort)  Input: None

PC Port: (COM36 : 115200 : Oper | Connected Logging: none

Figure 60: General Receiver Commands

Key
Used as an input for special receiver operating functions, and troubleshooting.

These codes should only be used with NavCom’s Technical Support assistance.

Get Almanac

Retrieves the current almanac in the receiver and outputs it via the Control Port.

Get Almanac To File

Retrieves the current almanac in the receiver and outputs it via the Control Port to a user defined file
location. This file can then be uploaded into another receiver.

Send Almanac From File

Uploads the almanac file downloaded with the Get Almanac To File menu item to another receiver
via the Control Port.

Get Ephemeris

Retrieves the current Ephemeris in the receiver and outputs it via the Control Port.

CMR (In) Off

Disables the use of CMR differential corrections being input into the receiver.

10 - 46
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Chapter 11

Tools Menu

The Tools menu is an area of StarUtil where the user will upload new firmware, StarFire™ licenses,
and Receiver Options. This is also where the NMEA Viewer and MMC Internal Data logging menu
items discussed in previous chapters are located. In this chapter we will concentrate on those items
that have not been previously mentioned. Figure 61 shows the sub menus under the TOOLS menu

item.

151318 Got B0 Len 176 Save System Configuration
151318 Got B1 Len 30

151318 Got D3 Len 74 Power Management
151318 Got D7 Len 10

151319 Got 86 Len 190 RS

e Load Saftware Optans...
1513:20: Got D3 Len 74
15:13:20: Got D7 Len 10
15:13:20: Giot 86 Len 190
15:13:20: Got B0 Len 176
15,1320 Got 81 Len 90

B33 Got 85 Len 190 MMC Internal Data Logging
151321 Got D3 Len 74

151321 Got D7 Len 10

15:13:21: Got B0 Len 176

15:13:21: Got 81 Len 90

15:13:22: Giot 86 Len 190

151322 Got D3 Len 74

1513.22 Got D7 Len 10

15:13:22: Got B0 Len 176

15:13:22: Got B1 Len 30

15:13:23 Got D3 Len 74

15,13.23: Got D7 Len 10

151323 Got 86 Len 130

Naks  MWRDump

0- Software Options | B - Solution Plot |
Wion | AE -Version Infomation

# NCT GPS Receiver Utility [ =1ES)

File PCPort Receiver View | Tools Help

55| ol 5| %|

D1 - LBM License Status |

Load software...

StarFire License Input

15:13:23: Got B0 Len 176
15:13:23: Got B1 Len 30
15:13:24: Got D3 Len 74
15:13:24: Got D7 Len 10
15:13:24: Got 56 Len 190

A

Receiver Port: [Port A: 19200, Part B: 19200 (Current Port) Input : None
PC Port: COM26 : 19200 : Open | Connected Auto Baud | Logging: none

Figure 61: Tools Commands

Power Management

This feature allows the user to configure the unit’s power up status. Clicking on Power Management
brings up the window shown in Figure 62. There are three choices available:

» 1/O Switch: In this position the power On/Off status is controlled exclusively via the front

panel On/Off button.

» On With Power: With this radio button chosen, the unit will automatically power up when
DC voltage is sensed at the input circuitry.

» Sensor’s Last State: When enabled, this mode will remember the last MANUAL state of the

ON/OFF button when power is removed via the input source.

*. Power Manag... g@g|

Power on zelection

(o 10 Switch
£ On 'with Power

" Sensor's Last State

Cancel

11 -47

Figure 62: Power Management Control Window
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Save System Configuration

This feature allows the user’s system configuration information to be written to a text file. Clicking
on Save System Settings will bring up a Save dialog box as seen in Figure 63. After choosing a

filename and directory path, click on the Save File button. A list of NCT messages in ASCII format
will be saved to the specified file and location.

The contents of this file are not necessarily messages that have been scheduled for output from the
NCT Messages window shown in Figure 7, but are messages that have been queried for a single
instance from the receiver. This output file will assist in the troubleshooting of the receiver, and can
be e-mailed to a Support Engineer if the user has to call in to NCT Customer Support for help. Table
2 details which NCT Binary messages will be stored in the output file in their ASCII form.

Save Systemn Configuration is not a file that contains user configured parameters, and cannot be

uploaded into the receiver. Saving and uploading user setup configurations capability will be
implemented in a future release.

# Configuration File Save HEE
Save Status
File name :  MCTenfg.txt

Sawve Status : Not Saved

FileM ame : |NCTcnfg.txt

Directoy  [F-\DATA PROCESSINGY =

Saved Data

Save File Ezxit

Figure 63: System Configuration Dump Window
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Solution Control

I

Table 3: Save System Settings Text File Contents

Load Software Options

If you have purchased your receiver as a basic configuration, and would like to take advantage of
the multi-hertz measurement processing and output, or any of the other non-standard features, it is
not necessary to return the receiver to the factory for reconfiguration. The system can be
reconfigured without dismantling your existing hook-ups. Simply call or e-mail in to your NavCom
Technology, Inc. dealer, and purchase the necessary options. A file containing the reconfiguration
codes will be sent to you usually via e-mail. Save the file to your local hard drive in the folder you
have executed StarUtil from. To initiate an Options Upload go to the main StarUtil window and click
on TOOLS\LOAD SOFTWARE OPTIONS as seen in Figure 61.

It is recommended that you archive your software options as you may be required to reload
them at some point. Please note that the options file is receiver dependant and cannot be uploaded
into multiple receivers.

After clicking on Load Software Options the window in Figure 64 will appear. Open your options file
using any text file viewer, i.e. NotePad, WordPad, etc. as shown in Figure 65.

*. Software Options EI E| El

Done ‘

Figure 64: Software Options Code Input
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B 11652 - Notepad

File Edit Format View Help

serial Number : 11652-3
Date : 09/16/03 10:04:53
options : 25 Hz Nav Rate
50 Hz Data Rate
WAAS
RTCM Base Static/Dynamic
RTCM Rover
RTK Base
RTK Rover

customer : Ellery mitchell
PO NMumbar - Diloal

Options Code : 18D8CE BSEODC E2AOD3 E37CID b

Figure 65: Options File Opened In NotePad

At the bottom of the file text there will be a 24 character Options Code, as shown in Figure 65. The
user can copy and paste this code into the Software Options Code window, seen in Figure 66 then
click the Update button in order to commence the Options Update.

% Software Options |Z| |E| rg|

18DSCB BBEODC EZADD3 E37C1D

Update | Daone |

Figure 66: Software Options Sent

To verify your options, go to the main StarUtil window and click VIEW\30 — SOFTWARE OPTIONS,
as seen in Figure 67, then click the “Retrieve” button. The options should coincide with the
information seen when the Options File was opened in NotePad, see Figure 65.

The 0x30 Options displayed will vary depending on the type of receiver sensed by StarULil.

% NCT GPS Receiver Utility
File PCPort Receiver View Tools Help

?

RIVER

X

BAEE

[BH8| b F|¥|e| »|%|
Messages | Naks | Input 30~ 53E'Ii'v'v'la?é"t'ib'iwi:i'rié'j]
Serial Mumber. ’W ’3—
Mav Rate: ’25—
Data Rate ’507
L1 On: [Fake
witS: |True
FITCM Base [Static/Dynamic Base
RTCH Rowver: |True
RTK Base: |True
RTK Rover: [True
Stafire: ’07

10 Channel Limit; |True

Last: |07/25/2005 08:27.03

Receiver Port: |Port A: 57600, Port B: 57600 (Current Port) Input : None

PC Port: [COM51 : 57500 : Open _ Auto Baud | Logging: none
—

Figure 67: View Installed Software Options
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Load Software

Although there is a separate utility designed specifically to update the various software modules in
the NavCom Technology receivers in a single step, StarUtil will allow the user to upload software
into these hardware modules directly. However, it is recommended that you use the Install Utility
that you received with the new code builds to accomplish the upload.

Typically you will receive an update that is comprised of three files, a .BIN, and two .HEX files.
Create a folder on your local hard drive, and label it as the .BIN software version you will be
uploading. This will help differentiate between various software builds you may receive so you can
easily go back to a previous build if required.

It is recommended that you archive your previous software versions as you may be required to
reload them at some point.

From the main StarUtil menus go to TOOLS\LOAD SOFTWARE as seen in Figure 61.

After clicking on Load Software the window in Figure 68 will appear allowing the user to choose a
baud rate, and type of software to load. The baud rate chosen operates independently of the
StarUtil/PC connections, thus any available upload baud may be chosen. Pressing the browse button
allows the user to locate the folder where the new code is stored.

File
|E:\G PSS Working W UUT Softw aretw2 24.6 Enze g

Loading
Load
Baud Rate
115200 -
LCancel

Figure 68: Load Software

Clicking on the Load button executes the software upload. A progress window as shown in Figure
69 will appear. This information window details what stage the upload progress is in. The upload
process can also be canceled from this window.

15:24:10: Got PROG_ACK: 64 (d)
15:24:10: 239176 1000

152410 1D 1F

152410 Got PROG_ACK: 64 [d)
15:24:11: 300176 1000

15:24:11: 1D 1F

15:24:11: Got PROG_ACK: 64 (d)
15:24:11: 1D 1F

15:24:11: Got PROG_ACK: 44 D]
15:24:11: 1D 1F

|1 5:24:11: Got PROG_CMD_RCYD: 50 (F)

WARMIMNG: Flash does not contain a valid Care]
program - canceling is not recommended.

Figure 69: Software Upload Progress

11 -51



RLAVWECORA

TECHNOLOGY STARUTIL User Guide Rev. E

The next window you see will be Figure 70 stating that the software upload has been successful
This process must be repeated for each of the three (if available) software module versions.

15:422:38: Pinging target...
:42:38: Target pinged!!!
- Process input hes file:

¥ % Note

LB AQP firmmare loaded successhully.

wiBNIMG: Flash does not contain a valid

| Cancel |
program - canceling i not recommended.

Figure 70: Upload Completed Successfully
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Appendix A NCT Solid Earth Tide (SET) Message Format

The SET message output via the NMEA port is a NavCom proprietary NMEA type message. This
means that it conforms to the header, checksum, and electrical characteristics of a standard NMEA
string, but is not recognized by the NMEA governing body as an officially sanctioned message.

Table A1 details the information contained in the following actual NCT SET output message.

$PNCTSET,214040.00,-0.060,-0.018,0.110,,,,,,*47

SPNCTSET [l hhmmss.ss [ll xxxx.xxX [l XXXX.XxX [l xxxx.xxx [l xxxX. XXX [l xxxx.xxX [l xxxx.xxX [ XXXX.XXX [l XXXX.XXX [l XXXX.XXX

Ocean Ocean Ocean
SET dN SET dU PT dN PT dE PT dU Loading |l Loading [l Loading
(meters) (meters) [ (meters) @l (meters) [l (meters) dN dE du
(meters) [ (meters) |l (meters)

Table A1: NCT Solid Earth Tide (SET) NMEA message
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Appendix B NCT Station ID NMEA GGA Field 14 Definitions

Tables B1 & B2 detail the information contained in field 14 of the GGA message when NCT
STATION ID is chosen as seen in Figure 33. Note that the Navigation Mode in field 14 is the same as
that of the OxB1 binary message.

The format of field 14 when NCT STATION ID is chosen is a 3 digit integer value as denoted below
as XYY, where X is the StarFire™ satellite beam in use and YY is the GPS correction signal type being
used.

|0 WNone selected, oreror

e Breened
o Roreened
=5 Forced Lo unknown frequency (Manual slection)

Table B1: Beam Selection; ID X
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DY) GPSCORRECTIONSIGNAL
|00 jgNondGps
|06 StarFire RTG, single freq. (no Tide’ Adjustment) |
| 08 f-reserved-
| 09 f-reserved-

Table B2: Navigation Mode; ID YY
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