FSS—NAV680D
High precision Integrated

Navigation system

User manual

o © rorsense .
NAVG80D PN mee

FORSENSE (SHANGHAI) Technology CO., LTD

Please read this manual carefully before using this product.



(©Forsense

Contents
(=T o= I T 0 o =T OO 2
I I L o = OSSOSO 2
QIO L T o o [ o OO 2
QIS B L W L T 1 = OSSO 2
1 PO S O A 1S oo 3
A S T T A BB e e G
1.6 Connector and PIMN pin definRiom .o g
B W T T (=] = o TS g
1.6.2 Data Cable Interface Defimitiom ..o 2]
2 B aASI T S A B AT IS o e e e e e 12
2.1 DI INMS AN TION .o e e e ermenenenen 12
2 ANENNE NS A A O e 12
P B I L= o [ T3 o OSSO 13
213 Disass My TR T B T RIS o e 13
2.2 Download on U pper Comuer SO N, e 14
2.3 Differential Qata Ao Ui s O e e e 14
2.3.1 Connecting a computer or routerthrough a LAM network port to access the Internet to
obtain i ere mt ] Qata e e 14
2.3.2 Input differential data directly fromthe outside e 15
P N = T T = = T = ] OSSO OO O SO TOURTRUUURRRT
241 Parameter MeasUrEmMIBIIE ..o e e e e ee e e eenenmnn
3. Download and use Upper computer software software
R T == I T = o OSSOSO
3.2 NAVGBOD Upper computer somtwane L se e
3.21 Connecting the L pper computer SO are. e 23
3.2 N aAVIgAt N D Al DA B e
3.2 3 Parameter Setting page
3 A I I AN L O A e
32 Data S O AT e s
4.1 BINary Protocol Data Flom e e enennennnn
L == 0 o OSSOSO
A A U P e e
431 CANDBCTile
432 CAM Protocal .

4 4 RTK Positioning Status table
5. Run the AT command to configure Parameter of the serial port

B ONfIgUrE e MAS BT IR AT e
5.2 Configuring the output Binany data StrEa Ml e
5.3 Configure the output MMEA format data stream. e
5.4 Configure the current data streamto stop out DUt e
5.5 Configuring the position and velocty projection point for the Integrated Mavigation output ... 3B
5.6 Configuring the RTK. Dual antenna Installation Angle
5.7 Configuring the Baud rate of the CAM Im e a0 . . e
5.8 Enablingthe Position Smoothing Function e
B O ENAD e Lo S R 00 B e e e
510 Enablingthe heading constraint on Dual amtenna. .o
5.11 Print all current configuration informiation ...
B Qe TN VTS OM ML e e e em e e esme e enenen
B S AV P A AT BT e
G. Set Parameter Dy Usimg ME b DS et
6.1 Connecting the Upper computer software Lsing a Metwork Cable... o a0
6.2 Metwork Ports Qutput Integrated Mavigation Data flows
R L = OSSOSO
I L L T Ty - OSSO
7 S OMIIIIT E B D OB e e
7.3 Connectthe IML to the system via LGB . e
T B D B e e e e
B Frequently AsKed CIUESTIONS et s ettt r ettt re st senre st e
=T L TSSO
A W T TR O . oo e e

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 1



(Q FORSENSE FSS-NAV680D fFF#

1. Product overview

1.1 Product List

When you open the packing case, please confirm the products in the packing case:

Qua

Narme ntity

Schematic diagram

(LNAVE80D Integrated Navigation
system

(2) Satellite antenna 2

(2) Antenna cable

Main antenna model :THC male head
to fakra female head

{Type C)(Blue) 2
Secondary antenna model :TNC male
head to fakra female head

(Type D)(purple)

(1) Antenna suckers 2
(5) antenna column 2

(6) Hamess (including 3 RS232, 2
CAN, 1 PP5, 1 power interface (9- 1
24V).

1

Figure 1 Product physical picture

If anything is missing, please contact the sales staff in time

1.2 Product Introduction

FSS-NAVE80D is a multi-sensor integrated navigation product launched by Yuan Ji
Technology based on the vehicle gauge level IMU platform and the whale system  full
frequency dual antenna RTK. MAVEB0D built-in high precision IMU module ofthe
original pole, support external odometer information, and then provide accurate and
continuous real-time attitude, speed and position information in urban canyons,

tunnel viaducts and other scenes.
Application fields:

Passenger cars, commercial vehicles, engineering vehicles, inspection vehicles and
other high-precision scenarios

1.3 Product Features

(1) Built-in full-system full-frequency high-precision RTK board, support BDS
B1/B2/B3 +GPS L1/L2/L5+GLONASS L1/L2 +Galileo E1/E5b.

(2) The built-in high precision IMU module of the primary pole provides real-time and
accurate attifude/speed/position information through the perfect combination
algorithm and spatio-temporal synchronization mechanism.

{(3) Support internal storage of log data (2G storage).

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 2
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(4) Support the recording of RTK original observations and ephemens.
(5) Support external odometer.

1.4 Product Specifications

1. Performance indicators

3ingle point: 1. 5mMRTK
Positioning Accuracy :
(RMS) Level: 1cm+1ppm
Elevation: 2cm+1ppm
Dual antenna
directional accuracy 0.1°/1m baseline
E:’é (RMS)
ators Welocity Accuracy 0.03 mfs
(RMS)
PPS Accuracy (RMS) 20ns
Renewal rate 20hz
RTK initialization time <hs
Gyrorange +300°/s
Zero hias gyroscopic XY 1.6deg/h £:1_2deg/h
instability
< MU Gyro random Walk XY:0.09 %+ hrZ:1 %M~ hr
indic Accelerometer range +60
ators
Accelerometer zero bias 0.015mg
instability
Renewal rate 100hz
Accelerometer random walk XYZ0.035m isi hr
Locati Roll Pitchi Headi Speed
on over ng ng Precisi
Integ precis | Precis | Precis Frecis on
rated GMSS outage time ion ion ion ion
navig
ation Sigm a [Sigma (2)[Sigma (2)[Sigma (2)] Sigma (2)
syste (2)
m
perfo 0s 1cm 01° 01°¢ 01° 0.02 m/s
rman
ce
60s (wheeled speedometer
combination) 20% | 015° 015°¢ 015° 0.1 mis
Interf 3xRS5232 2xCAN
ace

1 x LAN network port
2 X GNSS antenna port
1x power port
1 % PPS interface

B (08 sk FSS-NAVEESOD F=fn{EF it 3
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2. electrical and physical characteristics
Farameters Symbols Minimum Typical | Max Units
value
Power input VIN g 12 32 v
Power source GMND
Power P 15 2 25 w
consumption
Service T -40 Y 85 T
temperature
Storage T -40 Y 05 i
temperature
Humidity 85% non-condensation
Level of IP67
protection
Size 116 85.9* 32 mm
Weight 263g

may ooour
interface

Note: The receiver
between the power supply is not waterproof
[f the use environment

is

P57 waterproof and dust-proof design, but the connection
[f water is sprayed, shorl circuit

is humid, please shield the power supply

E# (£33 #EARaa

FS5-NAVEEOD f= 5 M F
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1.5 Structure and size
The size specifications are shown below
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Figure 2 NAVB80D size specification diagram
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Figure 3 NAVEBBODXYZ phase center diagram

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 7
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1.6 Connector and PIN Pin Definitions

1.6.1 User Interface

EE

=3-1=1=
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Figure 4 Schematic diagram of the NAVGS0D front panel

The NAVGE0D front panel has six ports, which are COM port, LAN port, UART
port, SEC port, OTG port and PRI port from left to right.

COM: One power port, three R5232 ports, two CAN ports, and one PPS port;
LAMN: netwaork port;

UART: connection type-c;

SEC: connectthe secondary antenna;
OTG: connect type-c;

PRI: connects the main antenna.
The physical image is below, front view:

o © rorsense

NAVEE0D E 3 LTI Ll— '

Figure 5 Front view ofthe product Figure 6 Top view ofthe product

In the top view, the front side is marked
with the product name NAVGE0D and

the X, % and Z coordinate axes.

Above the front view are six ports of
NAVE80D.

E# (08 fEERLT FS5-NAVEE0D F=mm {# M Fi B
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1.6.2 Data line interface definition

EEEE
e .E.E.E SEER o D SR > SR -+ M
- — -

=§s§§§§§ "

Figure 7 Data line interface definition diagram

Corresponding pins are defined as follows

PIM arder Definition Ports
1 EVENT OUT1 10 port
2 EVENT IN1 (reserved)
3 MCU TX3 232
R232B
4 MCU RX3 232
5 MCU TX2 232
R232-A
6 MCU RX2 232
7 RTK TX1 232
R232RTK
8 RTK RX1232
9 VIN+ Fower supply positive 9-24V
10 WIMN+ Power supply positive 9-24V
11 PPS RTK second pulse signal
12 BCAN FD_H CAN_FD B
13 BCAN FD L (reserved)
14 ACAN_H CAN_A
(500k, mode Motorola, input wheel
15 ACAN_L speed, gear, etc signals)
16 GND Fower ground
17 GND (negative power source)
18 SGND
19 SGND Signalland
20 SGND

E# (08 fEERLT FS5-NAVEEOD = {# M Fi 2
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Figure 18 Hamess definition
The description of each interface of the harness:
P2: CAN A interface: the default baud rate is 500k, input vehicle (wheel speed, gear,
etc ) signal, mode Motorola, output CAN protocol data

P3: CAN FD B interface: reserved

FP4: R5232-A interface: The default baud rate is 460800, Parameter can be
configured using AT instruction, and the output nmea protocol

F5: R5232-B interface: The default baud rate is 460800. It can be connected to the
Upper computer software and configured Parameter by using the AT command to
output the integrated navigation binary protocol

P6: R5232-RTK interface: the default baud rate i1s 115200, filling differential data to
upgrade the guide module

PT: Power interface: 9-32V power supply

F8: PPS interface: Output PPS pulses, triggered by rising edge by default, with a
amplitude of 3.3V and a period of 15

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 1
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Figure 7 Physical connection diagram
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2. Basic usage example

This chapter provides basic usage examples of 6800 Follow the sequence of
operations in this chapter to quickly build a use environment

2.1 Device Installation

2.1.1 Antenna Installation
1. Installation requirements

1} Single antenna installation. It needs to be installed on a carrier and connected
to the integrated navigation, the satellite antenna is in the air and the carmier has no
obstruction to the antenna. The antenna is connected to the PRI interface as shown
in Figure 21 for positioning, and the installation diagram is shown in Figure 19;

2} Double antenna installation. To use the dual-antenna orientation function, you
need to install two antennas (primary and secondary antennas) on the carner and
connect the integrated navigation, the satellite antenna is to air and the carner has no
obstruction to the antenna, the primary antenna is connected to PRI for positioning,
and the secondary antenna is connected to the SEC interface as shown in Figure 21
for orientation. The distance between the two antennas, that is, the baseline length,

should be greater than 0.5m. The height of the two antennas should be consistent as
far as possible, as shown in FIG. 20;

3) Away from interference sources such as vehicle electrical devices or systems
that can produce electromagnetic interference signals;

4} the GNSS antenna is screwed on the strong magnetic chuck and fixed in the
center of the test carrier, and it is placed in the highest place of the test carner as far
as possible to ensure that it can receive a good GNSS signal;

5) In order to obtain the best performance, the distance between the main GNSS
antenna and the equipment host should be minimized, especially the horizontal

distance.
2) Installation schematic diagram

Figure 8 Single antenna installation Figure 9 Dual antenna installation

diagram diagram

B (08 sk FSS-NAVEE0D F=fm % Fit 1
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2.1.2 Device installation

1. Installation requirements

1} The installation surface of the product should be flat, and rigidly connected
with the car body, horizontal installation, can not easily loose or shake;

2} The installation position should be far away from the vibration source, such as
the engine, air conditioning compressor, etc ;

3) Product installation should avoid electromagnetic interference (EMI)
equipment, such as motors, cameras, efc., to reduce electromagnetic interference;

4} Fixing suggestions: use bolts and nuts for fixing, and do not disassemble and
move the product after installation and calibration, if it moves, it needs to be re-
installed and calibrated.

2. Installation schematic diagram

The coordinate system surface marked on the host nameplate is parallel to the
datum plane of the carrier to be measured as far as possible, and the X-axs is

parallel to the central axis of the forward direction of the carrner. The installation

diagram is as follows, where X points to the front direction is positive, ¥ points to the
right side ofthe body is positive, and Z points to the center of the earth is positive.

o @ romrsewnse
NAVGE0D PRl T L e

FIG. 10 Schematic diagram of the main Figure 11 Schematic diagram of
engine coordinate system

2.1.3 Disassembly requirements

1. When installing the antenna feeder interface, insert the terminal in parallel,
and install it in place when the clip releases a "click”.

2. When removing the antenna feeder interface, press the position in the red box
as shown in the figure, and then pull out the terminal in parallel.

B (08 sk FSS-NAVEE0D F=fm % Fit 1
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Figure 24 Schematic diagram of remowving and inserting the antenna feeder

2.2 Download on Upper computer software

Upper computer software software download address:

https://d ata_forsense-imu.com/page/download_htm

Figure 2 shows the NAVGS0D Upper computer software software. There is no
need to install it. You can use it by double-clicking it and connecting the COM B.

FIG. 4 Software diagram of Upper computer software

2.3 Acquisition of differential data
This product supporis external direct injection of differential data through RTK-232

COM, and also supports connecting computer or router through LAN network port to
access the Internet. After configuring differential account information and IP address
information, the built-in NTRIP program directly obtains differential data through the
Internet.

2.3.1 Connecting the computer or router through the LAN

network port to access the Internet to obtain differential
data

Mote: Currently only static ids are supported

Configure the differential account information and IP, connect the OTG interface
using TYEP-C, and find the update folder

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 1
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update 2020/9/20 10:21
log 2020,/9/20 116
Figure 34 update folder

Open the config.ini file
UE(MH) » update

T Hie = =N

-4 gaER

1]
kB

3| config.ini

&
s |
]

|_~f ForsenG800 2024117 1041
Figure 35 config.ini file
Configure the following information

[EquipmentCunﬁglnfu]

tEDKERE

host=vrs.sixents.com | el

port=8002 2 8

mountpoint=RTCM32 GRECJ2 3 #us

user=cget i 4 L

password=n_ ‘ 5 BOEH

ip=192.168.10.111 6 PHELE (2T AL S B RS ch B AR R

netmask=255.255.255.0 7 TR (E2%255.235.255.0

gateway=192.168.10.1 8 Rkt (P AR e ] K k)
Figure 36 Configuration information

Save the configuration and wait for 30s to restart NAVGB0D. The modification of
differential account and IP address takes effect.

2.3.2 Differential data is directly imported from the outside
Use DTU or computer or other devices through RTK-232 COM input differential data,

the default baud rate 115200, COM default output GMNGGA statements.

2.4 Parameter Configuration

Y ou need to set Parameter when using the NAVG80D for the first time.
The following parameters are required for Parameter configuration:

1. Main mast arm, rear axle center rod arm

2. Dual antenna installation Angle (must be configured when Dual antenna is used),

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi



(©Forsense

3. Low speed mode (suitable for carner with maximum speed not exceeding 20KM/H),

4. Smooth mode (depending on the requirements of the control system, for example,
when exiting the tunnel, the track needs to be quickly to the correct position, then do
not open, and the frack needs to be smooth to the correct position, then open)

5. Dual antenna (checked to turn on the full fusion Dual antenna, suitable for low
speed carner, off only use the Dual antenna heading at rest)

1, the equipment, antenna, differential data, etc. are normally installed and
configured.

2. Open the NAVBE0D Upper computer software, on the IMU setting page of
Upper computer software Parameter setting, click refresh and fill in the
corresponding Parameter. After clicking the setting, there will be a pop-up window,
click Ok and then click refresh to confirm that the entered Parameter is correct,
power offand restart after confirmation, and reconnect the Upper computer software.

]

B EEar
BaEiE

A LI ) s
IRALITHT] | 5

IMLIBITIREE S

—| | | |

Figure 27 Parameter configuration page

2.4.1 Parameter Measurement

2.4.1.1 Main mast arm measurement
The Parameter of the main mast arm is a three-position vector (x,y,z) of the phase
center of the main antenna relative to the center of the device, in meters.

Measure the distance from the center of the antenna fo the center of the equipment
along the X/Y/Z axis of the whole system coordinate system, and get three values of
X1 Offset/Y 1 Offset/Z1 Offset, paying attention to the positive and negative.

Ifthe RTK main antenna is in front of the device, the number is positive, otherwise it
15 negative;

If the RTK main antenna is on the right side of the device, the number is positive,
otherwise it is negative;

Ifthe RTK main antenna is above the device, it is a negative number, otherwise it is
a positive number (generally the antenna is above the device).
The coordinate system diagram is as follows

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 1
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Figure 26 Diagram of coordinate system

B (08 sk FSS-NAVEE0D F=fm % Fit 1
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2.4.1.2 Measuring the center of the device relative to the rear axis

The center rod arm of the device-rear axle is measured in the same way as the
main antenna rod arm, and the three-vector distance (x,y,z) fromthe center of the
rear axle of the vehicle to the center of the equipment is measured, in meters.

Ifthe center of the rear axle is in front of the equipment, the number is positive,
otherwise it is negative;

If the center of the rear wheel shaft is on the right side of the device, it is positive,
otherwise it is negative;

If the center of the rear axle is above the equipment, it is positive, otherwise it is
negative (generally the center of the rear axle is below the equipment).

The coordinate system diagram is as follows

=g

EEiLa

-

= Pl

Figure 28 Diagram of coordinate system

2.4.1.3 Configuring RTK Dual antenna Installation Angle
measurement and setting

Refer to the figure below to confirm the actual double antenna installation Angle, configure the
corresponding double antenna installation Angle and fill in the column of double antenna
installation deviation Angle on the parameter setting page

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 1
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After measuring the above three parameters, fill in the corresponding parameters on the Upper

computer software parameter configuration page

E# (08 fEERLT
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2.4.1 Parameter measurement

After the rod arm is configured, it is necessary to calibrate the main mast arm
to reduce the measurement error and improve the positioning accuracy.

Mote that the rod arm calibration is optimized for manual measurement, manual
measurement data as accurate as possible, the error is controlled within 8cm,
otherwise the calibration accuracy cannot be guaranteed

If the rod arm data is not measured manually, but from the vehicle medel 3D
data diagram (the main antenna position and integrated navigation position are
confirmed), there is no need to calibrate the rod arm

If you need to use double antennas, you must check the double antennas first
and then carry out double antenna calibration. The calibration result of double
antennas should be within =1 degree. If the calibration result exceeds *1
degree, please correct the double antenna installation (parallel to the body as
far as possible).

After the configuration, the calibration can be started. |fthe subsequent product and
antenna installation position do not change, only one calibration can be carned out.

The calibration process is as follows.

FIG. 25 Calibration flow chart
The steps are as follows:

1. Drive the car to the empty scene, open the NAVES0D Upper computer
software, and switch to the navigation data page.

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 2
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As shown in the following picture, three conditions should be met

The RTK state must be a fixed solution state, i.e., narrow lane fixed

« Ihe number of stars must be at least 30

DR (g)

iR (deg/s)

The difference delay should be as small as possible (less than &)

: TR MEX

Figure 30 Nawgation data page

2. After the above conditions are met, open the calibration page of Upper
computer software parameter setting and click Enable calibration, as shown in the

figure below.

Startto drive, straight line driving more than 150 meters, the speed of 40km/h,
then turn or turn, straight line driving more than 150 meters, the speed of 40km/h. At
this time, check whether the navigation accuracy in the parameter setting is excellent.
Ifit is excellent, proceed to the next step. Otherwise, it is still necessary to drive in a
straight line until the navigation accuracy is excellent.

wgn ECes

Figure 31 Calibration page diagram

When the navigation accuracy is optimal, the vehicle drives around the figure 8,
as shown in Figure 29_ At this time, see the estimated accuracy of the rod arm in the

E# (08 fEERLT

FSS-NAVEEOD iz F 2
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above figure. When the estimated accuracy of the rod arm is less than 0.02, the

vehicle drives in the open area for 3-5 minutes in a straight line until the estimated
accuracy of the installation deviation Angle of the pitch Angle and the estimated

accuracy of the installation deviation Angle of the course are both less than 0.04,
then the calibration of the rod arm is completed.

Check the rod arm value on the page shown in FIG. 28_ If the difference is less
than 5cm from the manually measured result, click Save and power on again_ If the
difference is more than Scm, it needs to be re-calibrated until the difference between
the calibrated result and the measured result is within Scm.

hEH IOV
ST R

—

EETRER

—_— ERHEEAm

SAURE R, #iTRS TR EEL20KM/H SEEREH TG-St

EaEMTRERFETRTEE
FIG. 32 Schematic diagram of vehicle driving

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 2
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3. Download and use PC software

3.1 Software Download
Host computer software download address:

https://data.forsense-imu.com/page/download.html

Figure 2 is the upper computer software of NAVBE0D, no need to install, double-
click can be used.

HANATS ARG i

Figure 4 Upper computer software diagram

Mote: After connecting the host computer, the serial port automatically switches the

log data stream, the data stream protocol is not open to the outside world, and needs
to use the MATLAB decoding script provided by the official website of the original
pole to decode, as shown in Figure 5, link:

https://d ata.forsense-imu.com/page/download.htrmi

R AT 8

Figure 4 Log data flow decoding script
3.2 NAV680D host computer use

3.2.1 Connecting the Upper Computer
Figure 4 is the page display diagram of the upper computer just opened

1 Select serial port number, connect NAVGBS0D with USB to R5232 serial cable,
and supply power to NAVG80D correctly, you can display serial port number;

2 places click connection;

3 function selection, where the status display function is not supported;
The hardware name, firmware version number, connection status
{(offline/connected), and Upper computer software version number are displayed on 4.

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi
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FIG. 5 Upper computer software display page diagram
3.2.2 Navigation data page

The navigation data interface is shown in Figure 5, displaying IMU, Integrated
Mawvigation position/speed/attitude, RTK status/data information, and displaying
odometer information after accessing the odometer. The online map function is not
supported for the time being.

[T Waa B L

o

«h
N gl

B = zn
RN | deats)

FIG. 6 Nawigation data page diagram

3.2.3 Parameter setting page

3.2.3.1 Setting the main mast arm

The main mast arm is measured by taking the center of NAVG80D as the
coordinate origin and establishing a three-axis coordinate system The positive
direction of X axis points to the front, the positive direction of ¥ axis points to the right
side of the body, and the positive direction of Z axis points to the center of the earth.
The distance from the projection point of the phase center of the main antenna to the
coordinate origin in the direction of X, % and Z axis is accurately measured by tools,

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 2
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in meters.

3.2.3.2 Set the center pole arm of the rear axis

Equipment - The center rod arm of the rear axle is measured in the same way as
the main antenna rod arm. The three-vector distance (x y,z) from the center of the
rear axle of the vehicle to the center of the equipment is measured in meters.

3.2.3.3 Setting of deviation Angle of double antenna
installation

If a single antenna is connected, set it to 0 here; If two antennas are connected,
it is necessary to measure the Angle between the ray directed by the main antenna
to the secondary antenna and the direction of the front, clockwise is positive and

counterclockwise is negative, in degrees. As shown in Figure 7, the left installation
mode 1s +90°, and the right installation mode is 0°.

3.2.3.4 Projection point rod arm

The default longitude and latitude coordinates output of this product are those of
the main antenna position. If the longitude and latitude coordinates need to be

changed to the coordinates of other positions of the car body, it can be realized by
setting the projection point rod arm.

The projection point rod arm, in the same way as the main antenna rod arm,

measures the three-vector distance (x,y,z) fromthe projection point to the center of
the equipment, in meters.

Before setting all parameters, it is necessary to click refresh and fill in the

corresponding parameters and position reference selection, as shown in Figure 6.
Then click Set. After the setting is completed, a pop-up window will be displayed
indicating that the setting is successful.

] EETHL TR

|.mumﬁu¢ﬂanﬂ - J
X o B B b

ES

~ i

Figure 7 Page diagram of IMU setting
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2. Calibration page

The calibration page is shown below. This page is needed when calibrating the
lever arm. See section 4.2 Lever arm calibration for the specific process.

o SETALLRI-FnL QNS ¢ VS8 S

FIG. 9 Schematic diagram of calibration page

3.2.4 Firmware upgrade

3.2.4.1 Upgrading the Integrated Navigation Algorithm on the
Upper computer software

On the Convenient Tool page, you can upgrade the firmware. Click Open File,
select the firmware to be upgraded, and click Upgrade. Do not power off during the
upgrade. After the upgrade, back up the firmware.

Al - o

Figure 10 Convenient tool page
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3.2.4.2 Firmware Upgrade through OTG interface

Currently there are two firmware upgrade packages,

The file name "Forsen680D" starts with the internal storage and network port driver
running firmware.

"NAVE80D"- File name starts with Integrated Nawigation algorithm firmware,

Upgrade method: After the device is powered on, connect one end of the type-c
cable harness to the computer and the other end to the OTG interface of the device,
open the update folder, run the firmware of the internal storage and network port
driver, and put the firmware of the Integrated Nawgation algorithm into the update
folder.

Then change the file name to "Forsen680D" and "NAVGBOD#" respectively, restart
the device and wait for 3-5 minutes to complete the upgrade (if there is no algorithm
firmware, the time is about 1 minute).

» UERIFY »  update

Figure 11 6ul firmware name

3.2.5 Data storage

3.2.5.1 Use the host computer to save data

After the host computer is connected to the host computer, data is automatically
stored in the nav680D _test folder in the log folder of the software package, and a dat
file named according to the time is generated, as shown in the following example:

For example, '2024_0416_1400_42 dat', when the host computer is disconnected,
the data will stop saving. The data is a log data stream, and the protocol content is
not open to the public for the time being. ¥You need fo use the MALTE script of the
original official website to parse. See Figure 12. After parsing, a C5V file can be
obtained, the format of which is shown in Figure 13. Website address:

https://www forsense.cn/

LA
B0 TR 2ip
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Jl o+ iR » FmEEEE > DE E1% » GBOD HiGW g RavGA00 _test
I ]

@ 2024 0476 1347 240

& 202s in 1555 MMdm

& 2024 iR 1800 42 Aa I

Figure 12 Location of data stored on the host computer

3.2.5.2 Internal storage of data

Mote: The internal storage space is 2GB, which will be self-checked after power-on. If
the remaining storage space is less than 500M, the data of 2 days ago will be cleared.
Flease use the internal storage data and copy it in time

After the device is powered on and the satellite signal is read, the data will be
automatically stored inside the device. After the test is over, use the type-c wiring
harness to connect one end of the computer and the other end ofthe OTG interface

of the device to enter the log file and copy the files recorded that day

The file description:

_dat file: combined navigation data (internal debugging data flow, protocol content is
not open to the public, can use the official website matlab data decoding script to

decode)

_-ricm file: differential data of RTK base station obtained after this power-on

raw file: raw RTK data obtained during this power-on

U » log
# ik

n’)!ll'l'-'li.lu' 0 00 LMD PR % W01 bl ek

O A0 T 1AFT D00 1 AD0 BB e B 301 R0 1 71 s st
A0 FIAFT DADG IR nds i
A0 NP IAFT DO |l (L

240071000 (M0 1 2O i P MY | R0 01 P
OIS INdsix Lo

.’(ll.l'.‘ll-l 1K TH L B it hisi -

(20T 1830 03000 O st 7 i
ST D ! Tk 1 i
280 T 1430 030012 D0BLEETHla T 30 MiabsD03 1 T iwi o, i

.i SECT 1S D0 HNEDBEHEA oS A T Rebin A1 T dat

Figure 13 Internally stored data
3.2.5.3 Basic analysis of data

If an exception occurs during the test, you can try the internal analysis script provided
on the official website to analyze the basic data (using only the internally stored
debugging data flows). The official website is hitps:/f'www forsense.cn/
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4. Combine navigation output protocols

4.1 Binary protocol data flow
Support serial port R232-B output, baud rate 460800, support network port output
port number 6100
Mote:
o CRC check starts from the frame header, does not include CRC check bit

itself, CRC check for all bytes of the frame, check calculation method and
routine see folder "integrated navigation data decoding routine”.

o The frame length is the total number of all data bytes except the
frame header, frame ID, frame length and check bit. The number of
bytes is 104. o  In small-endian mode, the low bytes are sent first.

= The output attitude Angle is the attitude in the body coordinate system

In the fixed solution state, the speed is greater than 20km/h, and the integrated
navigation can complete the initialization and enter the working state

The CONTENT Type Relative
position

Frame head 1:0 xAA Uintd 0
Frame header 2:0x55 Uints 1
Frame ID: 0x0166 Uint16 2
Frame length: Ox005E Uint16 4
Seconds within a GPS week (ms) Uint32 6
GPS Weekly count Uint16 10
Latitude (degrees x 10000000) Int32 12
Longitude (degrees x 10000000) Int32 16
Height {(mm) (height of ellipsoid) Int32 20
Morthbound speed (m/'s) Float 24
Eastbound velocity (m/s Float 28
Ground velocity (m/s) Float 32
Roll Angle (degree) Float 36

Pitch Angle (degree) Float 40
Heading Angle (degree) Float 44
Dual antenna course (degrees) Float 48
Reserved Float 52
Accelerometer X axis (g) Float 56
Accelerometer Y-axis (Q) Float 60
Accelerometer Z-axis (g) Float 64
Gyroscope X axis (deg/s) Float 68
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Gyro Y-axs (deg/s) Float 72

Gyro 7 axis (deg/s) Float 76

IMU Temperature (C) Float a0

RTK positioning status (see table below Uint8 84
for details)

0: unpositioned 16: single point positioning
17: Pseudo-distance differential

positioning
34: floating-point solution 50: fixed
solution
Mumber of satellites Uint8 85
Differential delay Uint8 86
Dual antenna directional status Uint8 a7

50 indicates directional
others indicate undirectional

Fosition precision factor (cm) Uint16 a8
Integrated MNawgation is valid after
initialization
Status bits: Uint16 90

Bit0:1 indicates that the RTK data is valid
and 0 indicates that it is invalid

Bit1:1 indicates that the PP5 signal is valid
and 0 indicates that it is invalid

Bit2:1 indicates that Integrated Nawigation
Is initialized and 0 indicates that it is not
initialized

{Initialization conditions:

Single antenna, positioning fixed solution
+ access odometer, speed greater than
2m/s can be initialized

Single antenna, positioning fixed solution
+ no access odometer, speed greater than
Smy's can be initialized,

Dual antenna, positioning fixed solution +
orientation state 50 lasting more than 20
seconds can be initialized)

Bit3: Reserved
Bit4: Reserved

Bith: Reserved
Bith: Reserved

GNSS dual antenna heading within Uint32 92
milliseconds
Reserved 2 Uint32 96
CRC check Uint32 100
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4.2 nmea protocol

Support the output of combined data according to nmea format.

FSS-NAV680D {=FEF

With binary data stream can not be output at the same time, output nmea data
stream can not output binary data stream, before switching data stream need to

stop the current data stream output according to 6.4 instruction.

Currently, the following statements are supporied. See Section 6.3 for

Supports serial port R232-A output, baud rate 460800, supports network port

°
°
®

configuration
°

output, port 6000
GPGGA
GPRMC

GPHDT (Course Information)

GPVTG (Ground Speed information)
GPZDA (UTC time and date)

GPATT (Forsense Custom message)

The following table describes the format of GFATT

Name Unit Format Example Description

sentence ldentifier String SGNATT

Time hhmmss sss 170834.000 | 17:08:34 UTC

Status Character 1 0: invalid
1: valid

Roll Angle degree | 3 decimal places | -4.891 range +90, right sice
down defined as
positive

Indicator for roll character R Roll indicator

Pitch Angle degree | 3 decimal places 3.122 range +90, head up
defined as positive

Indicator for Pitch character P Pitch indicator

Heading Angle degree | 3 decimal places 124 005 range 0~360, to true
Morth, counter
clockwise defined as
positive

Roll Angle uncertainty degree | 3 decimal places 0.432 range 0360

Pitch Angle uncertainty | degree | 3 decimal places 0.811 range 0360

Heading Angle degree | 3 decimal places 1.202 range 0~360

uncertainty

Checksum Hex *68 Used by program to
check for transmission
Errors
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4.3 CAN Output protocol

The default output frequency of Integrated Nawgation information is 100HZ
Default baud rate: 500K

4.3.1 CAN DBC file

Mote: The corresponding DBC file can be decoded in real time on the official website.
Download address:

https://data_forsense-imu.com/page/download_html

R () BTN

4.3.2 CAN protocol

INS_Acc(0x600), default 100hz, the coordinate system is the shell coordinate system,
with Bias instability compensation

The X axis indicates that the vehicle forward is positive; The Y-axis means the
vehicle is positive to the right; The Z axis means the vehicle is positive down.

HAME TramEn Length Bit ValucType Byte Order Rangs factar aftet Unint Conversion

AOC X a 15 Lires gneed Maotara S| e e [ D-N"E/a5ET6 4
OC Y 4 15 Lires g Muotaralka 4. 4| i 4 i DoN* Ef65536 4
noC T 40 15 Lires gl Muotaralka 4, 4] - 4 '] D=N* B/ 5526 4

INS_GYRO(0x501), default 100hz, the coordinate systemis the shell coordinate
system, with zero bias compensation

GYRO X takes the forward direction of the vehicle as the X-axis, right hand rule,
thumb forward, four finger direction (clockwise about the X-axis is positive);

GYRO_Y takes the vertical vehicle forward direction as the Y-axis, right hand rule,
thumb to the right, four fingers direction (clockwise around the Y-axis is positive);

GYRO_7 takes the vertical vehicle horizontal line direction as the Z axis, right hand
rule, thumb down, four finger direction (positive clockwise around the Z axis).

MAME StartEit Length ValueType Byte Range factor offzet Uiniit Conversion
Eit Order
EYRI_X E 18 Unzigned Motorol [250250] 0.0076293 -250 degfs | D = N ¢
3 0.0076253-250
GYRO _Y 24 15 Uns=igned Maotoral [250250] 0.D0TE253 -250 degfs D = M *
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3 0.0076253-250
SYRD _Z | 4D 18 Unsigned Motorol | [250250] 0.0076253 -250 degfc | D = N ¥
3 0.0076253-250

INS_HeadingPitichRoll{0x502), default 100hz, the coordinate system is the shell
coordinate system

The Pitch is positive clockwise about the Y-axis; Roll is positive clockwise about the
X-axis; Heading is positive clockwise about the Z axis, as shown in Figure 33.

MAME StartBit Length WalueType Eyte Rangs factor offset Linit Conversion
Eit Order

Pitch E 16 Unsigned Motoraola [- =l 0.0102ES -350 deg/is D=HN * 001066
living] 350

roll 24 16 Unsigned Motorola - o0, | 0.0L09ES -360 degfs D=MN *0.0L0E6
living] 350

Heading 40 15 Unsignmed Maotorola [LEDLED] 0.01D2ES -3&0 deg= D=HN * 0010865

3

Roll, pitch, course Angle diagram is as follows:

Figure 33 Schematic diagram of roll, pitch and heading Angle

INS_HeightAndTime(0x503), default 100hz, altitude: default output main antenna
phase center height

MAME StartBit | Length Bit walueType Byte Order Ranze factor | offset Uiniit Conversion
High 24 3z Uns=igned Maotoraola [0 1. OODOL00] ool | - m D= N *0.001-
altitude 10000 10000
Millis=oon 55 3z Unsigned Maotoraola [os045os] o5 1 o ms O=M*1

ds in GRS

wesk

INS_Latitudelongitude{0x504), default 100hz

The device adopts WG S84 coordinate system, longitude and latitude output the
phase center position of the main antenna;

Latitude is 0°at the equator, Latitude greater than 0°for the northern Hemisphere,
and vice versa for the southern hemisphere;

Longitude is 0°for the prime meridian, Longitude is greater than 0°for the Eastern
Hemisphere, and vice versa for the Western Hemisphere.

MAME StartBit Length WalueType EByte Order Rang= factor offzet Uniit Conversion
Bit
Latitude 24 3z Uns=igned Motonola [- o0, 1 DOE- -180 d=g D=h*1=-7-
living] o7 18D
Longitude 55 3z Un=igned Motonola [1E0180] 1 DOE- -1E0 deg D=h*1=-7-
o7 1ED
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INS_Speed(0xb05), default 100hz, M/E speed is due north/due East speed, ground
speed is vertical horizontal face down speed

MAME StartBit Length ValueType Eyte Range factor offzet Uit Corversion
Eit Order

Morthbound E 1s Un=igned Motorola [ L Aa0] 200/55536 -1o0 mys D=N* 20065536~

speed 100

Eastbound 24 1s Unsigned Motorola [ LD 1a0e] 200/55536 -100 mys D=N* 20065536~

speed 100

Ground 40 16 Uns=igned Motorola [ LD 1a0e] 200/55536 =100 my's D=N* 20065535

welocity 100

INS_Std(0x507), default 100hz
MAME StartBit Length walueType | ByteOrder | Range factor offset Conversion
Bit

Standard deviation of latitude B ] Unsigned Motorola ,65.535 ool | o D = N *
[o] 0.001

Standard deviation of | 24 ] Unsigned Motorola 65535 ool | o D = N *

longitude [io]. 0.0o1

Height standard deviation 40 18 Unzigned Maotarola ,55.535 ool | O oD = N *
[o] 0.001

Course standard deviation 58 18 Unsigned Maotorola 65535 0ooL | o D = N *
[o] 0.001

GNSS_UTC(0x508), default 5hz

Mote: GPS time - Leap second =UTC time, currently leap second is 185, UTC time is
GPS time 18S slower

MAME Starthi Length it walueType ByteOrder Range factor offset Conversion
t
UTC_year o B Unsigned Motorola [2000225] 1 2000 D=N* 1+2000
uTC_month | E 3 Unsigned Motonola [o, 12] 1 o D=h*1
uTC_day 15 E Unsigned Maotorola [o, 31] 1 i} D=M*1
UTC_howr 24 B Unsigned Motorola [0, 24] 1 o D=N*1
UTC_min 3z E Urigned Motonola [0, &0] 1 o D=N*1
UTC_sec a0 E Unsigned Motonola [o, s0] 1 o D=N*1
UTC_msec 56 16 Unsigned Motorola [o=ag] 0.001 o D= N *
0001

INS_Datalnfo{0x506), default 100hz

MAME StarnBit | LengthBit | valueType | EyteQrder | Conversion

0_MNOME_ Mo solution 16_SINGLE_ Simgle point  positioning
17_PSRDIFF_  Pseudo  distance  differential  positioning

GMES 32_L1_FLOAT L1 floating-point solution
Positioning o B Unsigned Motorola 33_ionofree_float_jonooide-floating-point solution 34 narrow-
status lane floating-point  solution 48 L1 INT_ L1 Fixed solution

4a_Wide_int_Wide lane fieed solution 50_narrow_int_narrow
lane fixed solution

Mumber  of

EMES E E Uns=igned Motorola O=N*1

sateliites
0O _MWOME_ No solution 16_SIMGLE_ Single point  positioning
17_PSRDIFF_  Pseudo  distance  differential  positioning

GMES 32_L1_FLOAT 11 floating-point =olution

directional 18 ] Unsigned Motorola 33_ionofres_float_ionooide-floating-point solution  34_narmow-

status lane floating-point =solution 48 L1 INT_ L1 Fixed =solution
4a_Wide_int_Wide lane fieed solution S0_narrow_int_narrow
lane fixed solution

Differential 24 B Unsigned | Motorslz | D=h*1

delay (5]
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wiehicle . . .
wheel spesd | 32 & Unsigned Wotorols lEZI_ Mo .'n.'u.hEE| speed information 1 With wheel speed
flaz bit information

H
Combined . P . NP
navigation a0 5 Unsigned Motorola 0_NOMEL_ Att_rtu::!s initialization [heading not initialized) 2_

- Integrated navigation

status bits

4.4 RTK Locating Status Table

Binary ASCII Description

o MNOME No solution

1 FIXEDPOS The location is specified by the
FIX POSITION command

2 FIXEDHEIGHT Mot supported yet

B DOPPLER_WELOCITY Velocity is  derived from
instant Doppler information

16 SINGLE Single point positioning

17 PSRDIFF Pseudo-distance  difference
decomposition

18 WAAS SBAS Positioning

32 L1 FLOAT L1 floating point solution

33 IONOFREE_FLOAT lonospheric floating-point
solution

34 NARROW FLOAT Marrow lane floating-point
solution

48 L1 INT L1 fixed solution

49 WIDE_INT Wide lane fixed solution

50 NARROW INT Marrow lane fixed solution
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5. Run the AT command to set COM parameters

In addition to parameter configuration through the host computer, the product can
also be configured by sending instructions through the COM

5.1 Configuring the Main Mast Arm

For example, configure the pole arm vector as X=1.2m,Y=0.2m,Z=-1.0m

Instruction: AT+CLUB VECTOR=1.2,02-1.0\\n

Answer: GPS_POS_X=1.2 GPS POS_Y¥=02GPS_POS_Z=1.0/rn

Mote: After the configuration instruction is saved, power off and restart it to take effect

5.2 Configuring the output binary data stream

Instruction: AT+SETNAVrn

Answer: OK\rin

Stop output if configured

Instruction: AT+SETNON

Answer: OK\rin

5.3 Configure the output NMEA format data stream

If NEMA statement output is configured, the 6.2 Integrated Mavigation data flow is not
output

To switch to 6.2 Integrated Nawgation data stream output, stop the current data
stream output by following instructions 6.2

NMEA protocol only supports COM A output

Configuration instructions are as follows

GPGGA

Example: Qutput GPGGA statement with a frequency of bhz: AT+GPGGA=5rn
Answer: OK\rin

GPRMC

Example: Qutput GPRMC statement AT 1hz: AT+GPRMC=1'r'\n

Answer: OK\rin

GPHDT (Heading information)

Example: Output GPHDT statement AT 1hz frequency. AT+GPHDOT= 1irin
Answer: OK\rin

GPVTG (Ground Speed information)

Example: Qutput GPVTG AT 1hz frequency statement: AT+GPVTG= 1\r'n
Answer: OK\rin

GPZDA (UTC time and date)

Example: Qutput GPZDA statement AT 1hz: AT+GPZDA= 1'\rn

Answer: OK\rin

GPATT (Custom message)

Example: Output GPATT statement AT 1hz frequency. AT+GPATT= 1\rin
Answer: OK\rin

Stop output if configured

Instruction: AT+SETNOn

Answer: OK\rin

5.4 Configure the current data stream to stop output
Instruction: AT+SETNON

E# (08 fEERLT FS5-NAVEEOD f=mm{# M Fi 3



(©Forsense

Answer: OKrin

5.5 Configuring the position and velocity projection
point for the Integrated Navigation output

If the configuration outputs the projection point result (in m) set by the Integrated
Mawvigation, the configuration instruction is:

Instruction: AT+PROJ VECTOR=1.0,2.0,3.0'r'\n

Rttt i

Answer: PROJ_VECTOR_X=1.0, PROJ_VECTOR_¥=2.0,
PROJ_VECTOR_Z=3.0/r/n

Mote: The default output of Integrated Mawgation is the result of the projection point
of the antenna phase center. If the result of other positions needs to be output, the

lever arm vector for this position needs fo be configured. The configuration method is
the same as 4.1 lever arm configuration

Mote: After the configuration instruction is saved, power off and restart it to take effect

5.6 Configuring the RTK Dual antenna mounting Angle
Ifthe RTK dual antenna mounting Angle is set to 0 degrees, the configuration
instructions are:

Instruction: AT+RTK_ANGLE=0'r\n

Answer: ANGLE=0r'n

Description: The installation Angle is the Angle between the main antenna pointing fo
the secondary antenna and the direction of the front, clockwise is positive,
counterclockwise is negative, Angle input range -180°~180°

Mote: After the configuration instruction is saved, power off and restart it to take effect;
The distance between Dual antenna must be greater than 50cm

5.7 Configuring the Baud rate of the CAN port

The default baud rate of the CAN interface is 500K. To change the baud rate to
another one, follow the instructions below

For example, if the baud rate needs fo be set to 250K, the configuration command is
as follows:

Instruction: AT+CAN_BAUD=250

Answer: OK

Mote: After the configuration instruction is saved, power off and restart it to take effect;
Cumently supported baud rate is 250K, 500K, 1M

5.8 Enable Position smoothing

Mote: Ifit is turned on, the track will be smoothed under the signal recovery

production mechanism after the lock is lost. ITit is turned off, the track will be quickly
pulled back to the correct position and the track will appear jagged

Flease choose to open or close according to your needs
Instruction: AT+POS _SMOOTH=1\r\n

Answer: OK\rin

If position smoothing is turned off:

Instruction: AT+POS SMOOTH=0\n

Answer: OK\rin

5.9 Enable Low speed mode

Mote: It is suitable for the use of carners running at low speed for a long time, such
as unmanned cars

Instruction: AT+LOW _SPEED MODE=1\r\n

Answer: OK\rin
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If Low speed mode is off

Instruction: AT+LOW SPEED MODE=0Vr\n

Answer: OK\rin

5.10 Turn on dual antenna heading constraint

Mote: Onindicates that dual antenna heading is used in all scenarios. Off indicates
that dual antenna heading is used only at rest

Instruction: AT+USE_GNSS HEADING=1\r\n
Answer: OK\rin

If the dual antenna course constraint is turned off
Instruction: AT+USE_GNSS HEADING=0'r\n

Answer: OK\rn
5.11 Print all current configuration information

To query all configured information, the instructions are:
AT+CONFIG\rin

5.12 Query version number
AT+VERSION'rin
5.13 Saving Parameter

Instruction: AT+SAVEND
Answer: QKN
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6. Set Parameter by using network ports

6.1 Connecting the Upper computer software Using a
Network Cable

The IP address ofthe PC must be in the same network segment as the IP address of
NAVEB0D. You can view the IP address of NAVGE0 in the update config saved in the
internal storage.

Mote: Ifthere is encryption software in the computer, the TCP connection between
the NAVGS0D device and the computer may be affected

Mote: Do not remove and insert the network cable when using, otherwise the IP
configuration of NAVGE0D will be lost, and you need to restart NAVGE0D to recover.

Mote: Ifthe IP address of the NAVBE0D device cannot be pinged, connect the
MNAVEB0D device to the PC using a network cable and restart the NAVG80D device.

[EquipmentConfiginfo] P
#EDKERE =
host=vrs.sixents.com "
port=8002 &
mountpoint=RTCM32 GRECJ2 st
user= . 1268101
password= -

ip=192.168.10.111 285,288,258
netmask=255.255.255.0

gateway=192.168.10.1

Configure the nav680D in config & i

IP configuration on the PC

After turning on the Upper computer software, enter the |IP address of the device in
the corresponding input box, and click tcp to connect to the Upper computer software
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4 MATR - (|

Startthe Upper computer software in Windows

Open Upper computer software under Ubuntu
Ubuntu Step 1: Go fo the nav680d folder

Ubuntu Step 2: Ifit is a new ubuntu system, run sudo gpasswd -a $USER dialout
Ubuntu Step 3: Type./AppRun to run Upper computer software

After the connection, you can view navigation data, Parameter configuration, and use
convenient tools. For details, see 3.2 Upper computer software Use

6.2 Network Ports Output Integrated Navigation Data
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flows
Mote: Currently only static ids are supported

The network port is connected to the COM assistant and input the coresponding IP

address in the COM assistant. Port 6100 is used to output Integrated Nawvigation data,
and port 6000 is used to output NMEA data stream

EL - HEOT | NetAssist V5.0.10 G L3
(1) s - : .
[t climt =] | IESFTCPIERS
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7. ROS driver

Mote: You need to configure the NAVBS0D output to a data stream of 0x166 first. See
Section 6.2 of the NAVGE80D product manual for details.

6.2 EHEBMHASSNIER

nilllvlpbﬂ'l."-.'l'! e -,--'! .‘f . H!". J"i.l|. " FI.'| -r_’ J'.1':
it AT+SETNAVWA

Wi OK\v\n

The default output is 0x166 data stream. You can configure the Parameter before
saving it. For details, see section 6.7 of the NAVG80D product manual.

6.7 RTFSN

ROS driver download address: hitps://data forsense-imu.com/page/download _html,
currently supported RO51, ROS2

AR TR TR

7.1 Installing ROS serial

Install the ROS serial package. This routine relies on the serial package provided by
ROS for COM communication.

To download and install the serial package, run the following command:

sudo apt-get install ros -melodic-serial

Then enter the roscd serial command to enter the serial download location, if the
installation is successful, it will appear as

The following information:

{opt/ros/melodic/share/serial

7.2 Compiling the Code
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cd NAVBEOD_ROS/

catkin_make

Compile complete

7.3 Connect the IMU to the system via USB

To check whether the IMU is connected:

Isusb

Checkthe USB port number:
Is /devittylU™

Jdev/ttyusan

Configure the permission to open USB to COM:
sudo chmod 777 /devittyldSBO

7.4 Viewing Data

Do roscore to open ROS
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Go back to the serial_imu_ws folder and execute

source devel/setup_bash

Do start rosrun

rosrun forsense_ins forsense_ins

Open new window

source devel/setup_bash

rostopic list

Enter commands to view IMU data

rostopic echo /nav619Data
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8.
Q&A

Cuestions

resclve

The Upper computer software
cannot be connected

Check whether the COM is occupied and whether the product is
powered on normally. If the Upper computer software is
disconnected during the connection, the COM may be loose.
Plug and remowe the COM cable and turn on the Upper
computer software.

Disconnect after running for a
period of time after power-on

Check the following factors:

1. Check whether the power supply is in the range of 5-32V

. 2. Check whether the Voltage for Circuit to Circuit (VCC) is
stable

3. Check whether the COM cable or network cable is securely
connected and interrupted

The binary data installation
manual protocol cannot  be
resolved

After connecting to the Upper computer software, the log data
stream will be automatically cut into the log data stream, which
is not open to the public and is only used for debugging, and
can only be decoded wsing the MATLAB script of the official
website. Please use the AT command to switch fo the
Integrated Navigation data stream and NMEA data stream.

The device does not search for
stars

Check by following these steps:

1. Must be outside, or have a GPS signal transponder indoors

2. Check whether the physical connection of the primary
antenna is normal

. 3. If the physical connection of the secondary antenna is
normal, connect the RTK COM and input GNGGAH. 1 Print the
location information of the secondary antenna and confirm the
comparison. If the secondary antenna is located properly and
the primary antenna is not located properly, the test
environment and the antenna power supply are normal. For
example, the cable is damaged

The output data of the COM is
garbled or full of dots

Check whether the baud rate is set, the following is the default

baud rate of each interface
1.RS232-A 460800

2.R5232-B 460800
3.R5232-RTK 115200

There is a fixed error between
the CAN protocol elevation and
the reference value

At present, there are two main elevation formats in the
navigation protocol, altitude and ellipscidal height

. CAN output elevation data as altitude, confirm whether the
reference value is altitude, if not, you can change the elevation
output of reference value to altitude

The positioning state is always 1

1. If you use a LAN network port to connect a computer or
router to access the Internet to obtain the differential, check
whether the differential account information and IP address in
the config.ini file are correctly configured

2. If you use RTK-232 COM to input differential data, please
check whether the baud rate matches, the COM is 115200 by

default, and then check whether the COM normally cutputs
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GNGGA statements (there is output by default, the differential
server needs to receive gga statements from the device before
sending differential data). If no output, To output the
configuration statement for the RTK-232 COM, run the
following command in sequence:

log gngga ontime 1saveconfig

The data trace deviation is too
large

Check the following factors:

1. Check whether the rod arm configuration is correctly
configured

. 2. Check whether it is calibrated

: 3. Whether the algorithm is initialized

Unable to initialize

1. Confirm whether the positioning state has entered the
narrow lane fixed solution. If the narrow lane fixed solution
cannot be entered, please drive the vehicle to a more open
location

2. Single antenna, in the case of access to the odometer, the
driving speed is required to be greater than 2m/sto initialize

3. Single antenna, without access to the odometer, requires a
travel speed greater than 3m/ sto initialize

4. In the case of dual antennas, the positioning state and the
prientation state both require the narrow lane fixed solution
state at the same time, and the duration is greater than 30
seconds, in order to initialize

10.5 How Do | Copy Files in an
5D Card

Use type-C harness to connect the OTG COM of the device, the
computer will display the corresponding virtual USE flash drive,
open the USBE flash drive, in the log folder, the record file name
i= recorded in Beijing time. 6 folders ina group

Doukle antenna directional
state never reaches 50

Check the following factors:

1. If the directional status is always 0, check whether the
secondary antenna is being connected and whether the
antenna feeder is damaged.

2. If the directional status is not 0 but does not reach 50, please
confirm whether the test environment is open and whether the
distance between the two antennas is more than S0CM.

When the active antenna is
connected, the signal is normal,
and when the passive antenna is
connected

. there is no signal

The feed line of the passive antenna cannot exceed 1.5M.

When the antenna is connected
to an active power splitter, the
signal is normal. When the
device supplies power to the
antenna, there is no signal

Check whether there is a short circuit in the antenna feeder or
whether the antenna is inserted or removed during power-on,
The antenna power supply circuit is abnormal due to static
electricity. A& fuse has been designed in the current circuit
designand can be restored after power-on.

COM packet loss

Check the following factors: 1. The COM cable must support

450800 baud rate
2. The COM delay must be set to 2ms

If signals are recovered aften
exiting the tunnel, the trajectory

When the smoothing mode is not enabled, the RTK will be
guickly pulled back to the correct point when the fixed solution

convergence is not smooth

i restored. The problem can be sclved by enabling the
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=moothing mode or smocthing the automatic driving control
cystem

Large error with Lidar track

1. In the open scene, the fixed solution path of RTK can reach
the centimeter level, which can be used as a reference to
confirm whether the problem is LIDAR or Integrated Navigation

Can the nmea protocol and
binary protocol  be output
synchronously?

Mo, only one of these protocols can be output simultaneously

Why is there still satellite count
when the antenna is unplugged?

UMS82 signal tracking ability is strong, if there is a signal source
around, unplugging the antenna will continue to fradk for a
period of time through the coupling mode, the actual satellite
lock-out scenario antenna is still connected, external signals can
not enter, does not affectthe use

The use of a metal pot cover to
block the antenna simulates the
loss of lock, and the state is still
fixed

Wrong test method:

The metal pot cover can only block the signal directly above,
and the side signal is reflected through the roof to the bottom
of the pot cover and then reflected to the antenna, which will
cause false fixation

The ROS driver cannot read the
data

The default power-on output combination data stream is not
configured for the device. Configuring the default power-on
output combination data stream can solve the problem

Large heading error

There can be several reasons:
1. rod arm, wheelbase misconfiguration, unit is magnified by
10%

. 2. Confirm that it is rigid and fixed
3. It is faraway from strong vibration sources

The attitude error with the
reference standard exceeds the
standard

Confirm whether the installation error is deducted during
statistics (generally, the average error between the benchmark
and the installation error)
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9. Accessories

Standard accessories:

4
o\

-

Harness

Main antenna Secondary antenna (directional
antenna)

Lo JN

Primary antenna connection cable Secondary antenna connection cable
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Optional accessaories:

Type-C wire RS232 serial cable

OBD to DB9 cable (for access
odometer use)

10 Update the record

Latest version of manual:F55-NAVEE0D Datasheet  Froduct Manual

Versions Dates Status/Comments
Version 1.0 2024.01_20 First |ssue
Version 1.1 2024 0417 Added Bul firmware

upgrade mode

Version 1.2 20240718 Add quick use process,
add list of frequently

asked questions
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