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Survey Grade INS - External Trimble GNSS integration SCPOHTRIMBLE

This brief document guides you in the process of connecting a SplitBox-T or an external Trimble
GNSS receiver to your SBG Unit (All-in-One or Navsight system).

Step 1: GNSS and Sensor connections

In case you are using a SplitBox-T, including an embedded Trimble receiver, the receiver COM3 is
connected to the All-in-One Ekinox or Apogee PORT D internally. In addition, the PPS signal is
connected to the device Sync IN D.

In case you are using an external Trimble receiver, connect GPS Tx signal(s) to one of the
following Rx pins on Sensor connectors: PORT A, B, C, D, E.

You can also use an Ethernet connection if required - not fully covered by this document.

Also connect the GPS PPS signal to one of the Sync In signals A, B, C, D or E.

<= Note 1: Only the physical PORT A is available for the All-in-One Ekinox-A. However,
you can still use Eth 1to Eth 4 virtual serial ports to input GPS data.

= Note 2: Trimble PPS signal strength is usually very weak (3.3V pulse with a few
microseconds duration). If the PPS cable is too long or split, this signal may require
pre-amplification using third party hardware to work properly.

Step 2: GNSS module configuration

In case you are using a SplitBox-T, the receiver is already pre-configured, so you can skip this
step.

Trimble configuration can be performed through the embedded web interface. The following
section details how to access the web interface.

Accessing the Trimble web interface

By default, the receiver is set in DHCP mode and to access its web interface you should simple

type http://bd982.local. in your web browser.

A user name and password will be asked to access the configuration. The factory default login
credentials are reminded below:

e Username: admin
e Password: password

%
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If you have trouble to access the receive web interface, you can try to read the current receiver
IP address and type it in your web browser. A serial connection can be used to retrieve the
current IP address of the receiver using Trimble configuration software such as WinFlash or

WinPan.

Those software can be found on Trimble support site. The following shows an example to
configure Ethernet parameters using WinFlash

The devices which WinFlash can communicate with
are listed below.

Select a device and FC serial port to use. and press.
"Next"to continue,

- Device Configuration
Device typs

BOSoc Raceiver

Select option to Configure Ethernet Settings
You can read and modify if needed the IP settings for the GNSS receiver.

Select device type and serial port to connect onto

The cperations suppoded by the BD%o: Receiver are
lsted below.

Select an operation to perform and press ‘Next'to
continuse.

IP Setup:
IP Address:
Netmask:
Broadcast
Gateway:

DNS Address:

HTTP setiings
Server Port

DHCP

—

Ethemetsetings———————————————

o 1

Once the IP is defined, you can access the web interface through your default web browser by
entering the IP address or the GNSS receiver name.
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Basic Messages output configuration

Configure the following outputs in GSOF format and output rates on your GPS receiver:

e Lat Long Ht@5Hz 1/0 Configuration®

e Position Sigma @5 Hz Swia3iCOMI | GSoF

s . Serial Port Setup

o Position time @ 5 Hz
Baud: 450800 * | Parity_ [N v

e Position Type Information @ 5 Hz mpuoutput
(OptiOﬂaD OutpUt:RT27 (1 Hz), Output:GSOF

. GSOF
e Velocity @ 5Hz
Attitude Info; 5Hz = Detall SVinfo: [0+ Receiver Sedal: (off =
3 Base Position and Quality. o+ DOPInfo: o v Position Type Information: (5 Hz  »
e Current Time UTC @ THz Battery/Memory Info (o +|  LatLongHt Gz v TPlane ENU. it
. Brief All SV Info. off  * Local ENU: (o v Velocity: 5Hz
e Detail All SV @ 1Hz Brief SVinfo: off | Local LLH: o~ ECEF Position; | off
Clock Info: G +| Position Sigma: 5Kz v | Multiple Page Detail All SV |G#f
;i Current Time UTC: (1Hz _+  PositionTime: 5Hz v LBand Status Info; | off
e Attitude Info @ 5 Hz (for dual A Tine UTG/[TH ) Postion T [5Fz_+
antenna Systems) Detail Al SV, 1Hz v | Received Base: Off

Set All Off | | OK | | Concel

== Note 1: For best accuracy and integration, SBG Systems recommend using the Trimble
‘j Binary Format (GSOF) protocol rather than NMEA outputs.

—= Note 2: Some Trimble GNSS can't output the Position Type Information message.
0 However, this message is not mandatory for correct INS operations.

== Note 3: If your receiver doesn't support the Detail All SV message log, you can use the
0 Brief All SV Info or the Multiple Page Detail All SV one.
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Configuration for post-processing

Post processing requires getting RAW measurement data
from the GNSS receiver. Trimble GNSS receivers use the RT-
17 or RT-27 protocols to do so. The RT-27 protocol support all
constellations whereas the RT-17 only supports the GPS
system.

The following RT-17/27 configuration should be set on the
Trimble GNSS for correct post processing operations:

e Epoch Interval: Measurements / Positions @ THz

e Concise: enabled

e R-T Flag: enabled

e Send Raw GPS Data: enabled

e Multi-System Support: enabled

e Include Doppler: enabled

SCPOHTRIMBLE

1/0 Configuration®

Senal3] COMI | RTITRTZ
Serial Port Setup

Baud: 460600 v | Parity. [N =
Input/Output

Output:RT27 (1 Hz), Output:GSOF

RT27:
Epoch Interval | Options
iz v|  |%Concise # Multi-System Support
# Measurements # R-T Flag Smaoth Pseudorange
¥ Positions ¥ Send Raw GPS Data || Smoath Phase

Send Raw SBAS Data) # Include Doppler

GPS Ephemeris W e ¥
GLONASS Ephemeris | W
QZSS Ephemeri .
SBAS Ephemeris |When new one is availabis *
Almanac | 0ff

OK | | Cancel

e GPS Ephemeris, GLONASS Ephemeris, QZSS Ephemeris: \When new one is available

—= Note: Please select a sufficient baud rate to transfer all enabled data. If post
processing (RT-17/27) outputs are enabled, please select at least 230 400 bps.
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Other GNSS Configuration:

General Configuration:
e 1PPS On/Off: Enable
e 1PPS Always On: Disable

Position Configuration:
° PDOP Mask: 20
° RTK Mode: Low Latency
° Autonomous Engine: Kalman
° Motion: Kinematic

Tracking Configuration:

e Elevation Mask: 10
e Everest: Enable
e Clock Steering: Enable

6/9
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General®
Enable Shared Port: = Serial 3 = CAN 1 © Event Markers 2

Event 1 On/Off Disable v Event 1 Slope | Postive v
Operation Mode |Rover * | Automatic MBase output Disable *

1PPS On/Off |Enable = 1PPS Always On
OK | Cancel
Position®
PDOP Mask 20

RTK Mode | Low Latency ¥
RTCM 2 Type 31 Input GLONASS Datum [PZ%0 =

Autonomous/Differential Engine | Kalman v|SBAS v
Signal Tracking Bandwidth | Wide =
Receiver Motion{Dynamic model) | Kinematic v
DGNSS Age of Correction:

GPS g0 [Sec]
GLONASS 50 [Sec]

ITRF Realization (2008)
Epoch © Fixed ® Current

Tracking®

Elevation Mask [10
Everest™ Enabie »
Clock Steering |Enable v

GPS | Li

A *

GPS L2E P LCandlE | |
| oPs L2¢c | @ cueciy) |

GPS 5 « Tsar
| "sBas [L1-ca| = - =
| “sBAs 5 v |
|GLoNASS| L1-ca| w
GLONASS| LIP | »
GLONASS| L2 C/A| ® |[2.ciamony v |
GLONASS| L3 ® Data + Pilot ¥
[Tazss |U1-cA| = |
| ozss [i-saF| @ 1
[Tazss | ¢ @
"azss | 15 | @
OK | Cancel
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Step 3: Sensor configuration

In order to configure the Inertial device, you need to connect to the Web interface and open the
configuration window. Simply follow those instructions:

Set Aiding Assignment

In this window, you just indicate
where you connected your GNSS
receiver.

Both communication port and
Sync In pin must be set.

Device Settings
¥= setup Overview
A sensor

‘Aiding Peripheral Port Assignment

Port

Aiding Assignment.
<& Aiding Setting I

Synci PPS

COoMD Smcin D H l

Q Inputs/Outputs
3) pata output
L Advanced

& Administration

Tisabied
Cisavied
(i) Wote for GHSS Clock Reference

Hyou have selecled a GNSS dlock reference and have two GHSS receivers configured, the unitwill Iy to
AGNSS teCoHH USing a binary protacol wil ahwars bo proterod 10 a MMEA one

For correct operations.

Set correct baudrate and mode for serial port

In our example we configured the GPS
to be connected on PORT D in R5-422
mode.

¥= Setup Overview

M Sensor

0-5 Aiding Assignment
S Aiding Setting

Set corresponding baudrate, that has
been configured on GNSS receiver board | %3 et oveu

¥ Advanced

&' Administration

Device Settings

CEREE can | Ememet | Logclo

Serial Port Canfiguration

Baudeate (bps) Modo
Post A 115200

PonB 15200 : o
PoaC 115200 : of

Fot D 460800 :@ RS2
Pt E 115200, 3 OF

(D) Wote for SplitBox Users
W you are using a SpitBax. please rememiber that the Elonox/Apoges senal port mode shouid a

i e pebioby
Set Logic input configuration for PPS signal
In order to use correctly Device Settings
PPS signal information, | s= serup overview
you must enable the i q.. cow ons | o | et [JEEETED
corresponding logic input. off ating Assgnment Logic nputs
Here we configured PPS = - PolartDisable Dely (ns)
Aiding Setting
on SyﬂC D. SyncInPonA Disabled i 0
. SyncinPortB Disabled | ¥ 0
Polarlty shouldl be set |3 pawoutput o — -
accordmglyl with  the | & advanced s ergrm—ra] I
actual GPS signal. ¥ Administration P = = =
WA
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Set correct GPS model and configuration
1. GPS model should be set to Trimble.

2. GPS lever arm is measured within 5 cm FROM the IMU, TO the antenna.

SCPOHTRIMBLE

3. Incase of Dual antenna system, offset for the secondary one (providing heading) must also
be entered.
4. Finally, each available measurement (position, velocity and true heading if available) should

¥= Setup Overview

“VW Sensor

"E Aiding Assignment
9 Inputs/Outputs
\r-j Data Output

# Advanced

.l' Administration

Device Settings

Basic Configuration

Model Trimble.

Primary Antenna

+ &1

Lever Am (X, Y, Z) 0.000 0.000

0.000 ml 2

PoleerAmxY,2) 0000 0.000

:
0000 m :3
:

Aiding Use and Rejection

You can force this device measurements to always be used, ignered or automatically verified when a false measurer

Position Auto rejection

Velocity Auto rejection

True Heading

Auto rejection s

be configured to be used or not. Typically, leave it to Auto Rejection made.

Set Clock alignment

Finally, you should define which Source (GNSS, External Sync, Off) should be used to align the
internal clock and pravide UTC time data. This is done into the advanced settings section:

¥= setup Overview
W'k Sensor

l-E Aiding Assignment
55 Aiding Setting

W 1nputs/outputs
{-j Data Output

l.' Administration

Clock Reference

Align main clock on external c\oo{ GNSS

Device Settings

(i) Mote for GNSS Clock Reference

If you have selected a GNSS clock reference and have two GNSS receivers configured

AGNSS receiver using a binary protocol will always be prefered to 3 NMEA one.

For correct operations. please also make sure that a PPS signal is provided and asso

P

Note: If you have two connected GPS receivers, the Sensor doesn't need a PPS signal

for the second GPS receiver to accurately time stamp the data.
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Step 4: Checking status

Once fully configured, the global status must be checked:

[ solution _______________J} aiding Inputs
Main Power 7] Solution mode Nav position Velocity Heading Position UTC
Imu Power bl Alignment status Aligned |£P5 L = i . =2
GPS Power v GPS2 X 3 (5 =
Settings v Qualty ovL %
Temperature v Attitude v
Data Logger ¥ e o
CPU Load o Veloaity v Open Receive Transmit
[ i d e & N
Used for solution comp %
General Com C X
Comiinleation ¥ Vertical Reference x Com D o + o ] 11
Built In Test s GPS1 Position v Com E X
GPS1 Velocity v 4 Eth0 &
Sensors GPS1 True Head. v Eth 1 X
X y z InRange g::; :‘o‘smon : Eth 2 ®
elocity Eth 3 x
Voo v
gme‘ero v o v @ GPS2 True Head. x Eth 4 x
Yo DVL Bottom Tracking % cAN x
DVL Water Layer x
G —
Pasition 2 ofeenca | K 3 J
Velocity Doppler Position GPS 2 disabled Clock Alignment Valid
Dual antenna Valid Velocity -
GPS L1215 Dual antenna = UTC synchro v
GLONASS LlLz GPS X UTC info Valid
Diff. correction age 0.8s GLONASS -
Nb of sat. used 9 Diff. correction age .
Base station ID = Nb of sat. used - Real-Time valid v
Base station ID - Delayed valid v

Velocity aided b4

1. GPS1or2linein "Aiding Inputs” section must show valid data. Check next items otherwise:

e Check interface configuration (1.1): Corresponding COM port must be opened and Rx flag
OK. Baudrate should be the same in the GPS and the SBG unit configuration

e Check for hardware wiring issues
2. GPS solution is reported in that section. Check if there is a good GPS fix here.

3. Then you can check at the Clock section. Input clock must be OK and UTC time should be
set to valid after a few minutes in alignment mode.

4. Once the GPS acquired a solution, the Kalman filter should pass in Full Navigation mode
and show active items in the “Used for Solution” field.

= Note: The Kalman filter will run into navigation mode once a correct heading could be
6 estimated (requires magnetometers, true heading or some accelerations).

= Note 2: Position data should be used in solution in good GNSS environments. In case
0 of RTK fix, the velocity aiding is automatically disabled for optimal performance.
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