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@ SYNEREX

High-Precision Positioning

Heading accuracy
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Figure 1: ZED-F9P-04B moving base RTK heading accuracy versus baseline length
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Q> SYNEREX

p.am» High-Precision Positioning

6 ROS/ROS20{lAq{ SMC-2000 & SMC+ Al= 4

6.1 ROS-ublox I2|Xl &X

ROSOIAl M|S3t= ublox TH7|X|E EX|gLCt

$ apt install ros-<version>-ublox

YdHoz SXEYS 8% L=t 20| ublox T{Z|X|7F EX|E LT
$ Is /opt/ros/<version>/include | grep ublox

ublox

ublox_gps

ublox_msgs

6.2 WIIX &8 Ity & A I = (ROS1: noetic, melodic S)

/opt/ros/<version>/share/ublox_gps2| St% 20 config®t launchOf CtS1f 22 oY F7tgL|Ct.

[¢]

launch/ublox_f9p_base.launch

<?xml version="1.0" encoding="UTF-8"7>

<launch>
<arg name="node_name" value="smc" />
<arg name="param_file_name" value="zed_f9p_base" />
<arg name="param_file_dir" default="$(find ublox_gps)/config" />
<arg name="output" default="screen" />
<arg name="respawn" default="true" />
<arg name="respawn_delay" default="30" />
<arg name="clear_params" default="true" />

<node pkg="ublox_gps" type="ublox_gps" name="$(arg node_name)"
output="$(arg output)"
clear_params="$(arg clear_params)"
respawn="$(arg respawn)"
respawn_delay="$(arg respawn_delay)">
<rosparam command="load"
file="$(arg param_file_dir)/$(arg param_file_name).yaml" />

</node>
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Q> SYNEREX

P.am» High-Precision Positioning

launch/ublox_f9p_rover.launch

<?xml version="1.0" encoding="UTF-8"?>

<launch>
<arg name="node_name" value="smc_plus" />
<arg name="param_file_name" value="zed_f9p_rover" />
<arg name="param_file_dir" default="$(find ublox_gps)/config" />
<arg name="output" default="screen" />
<arg name="respawn" default="true" />
<arg name="respawn_delay" default="30" />
<arg name="clear_params" default="true" />

<node pkg="ublox_gps" type="ublox_gps" name="$(arg node_name)"
output="$(arg output)"
clear_params="$(arg clear_params)"
respawn="$(arg respawn)"
respawn_delay="$(arg respawn_delay)">
<rosparam command="load"
file="$(arg param_file_dir)/$(arg param_file_name).yaml" />

</node>
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config/zed_f9p_base.yaml

@ SYNEREX

High-Precision Positioning

debug: 0
device: /dev/<device> # smc device port
frame_id: gps
uart1:
baudrate: 115200 # config buadrate
in: 35
out: 35

rate: 5.0 # config hz

tmode3: 0
inf:
all: true

publish: #StA|= topic &
all: false
aid:
hui: false
nav:

posecef: false

gnss: # default = gps only
sbas: True
galileo: True
beidou: True
gzss: True

glonass: True

SMC2000 & SMC+
ROS 273 H3BAM 11 of 18

SYNEREX, Inc.



config/zed_f9p_roveryaml

Q> SYNEREX

P.am» High-Precision Positioning

debug: 0
device: /dev/<device> # smc_plus device name
frame_id: gps
uart1:
baudrate: 115200 # config buadrate
in: 35
out: 35

rate: 5.0 # config hz

tmode3: 0
inf:
all: true

publish: #StA|= topic &
all: false
aid:
hui: false
nav:
posecef: false

relposned: true

gnss: # default = gps only
sbas: True
galileo: True
beidou: True
qzss: True

glonass: True

2ol AN E Sof mj7[X| & SMC-20000] oA
roslaunch ublox_gps ublox_f9p_base.launch

roslaunch ublox_gps ublox_f9p_rover.launch

SMC2000 & SMC+
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Q> SYNEREX

p.am» High-Precision Positioning
6.3 IHIIKN €& ng 2 &dd 0t =& (ROS2: foxy, humble)
ZF A3 Orde| MY dE2& ROS1 sYELICLES)
ublox_f9p_base_launch.py

ublox_f9p_rover_launch.py

zed_f9p_base.yaml(C|H}O|A & =0l Gl HA)
zed_f9p_roveryaml(C|HIO|A & =+l 3 HZA)

Crsel B0 E Sal W7|X| % SMC-20000| &N

ros2 launch ublox_gps ublox_fOp_base_launch.py
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>
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$0
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n

ros2 launch ublox_gps ublox_f9p_rover_launch.py

6.4 .yaml It & HEF
M 7ts &M 20l https://github.com/KumarRobotics/ublox.git

7 ROS2 Humble 0JA{ SMC-2000 & SMC+ Al= 4ty

7.1 WIIX £X

KumarRobotics/ublox I{7|X| 2| ROS2 branch@} RTCM I{7|X| & A X|gfL|C}.

$ git clone -b ros2 --single-branch https://github.com/KumarRobotics/ublox.qgit

$ git clone https://github.com/tilk/rtcm_msgs

7.2  WIIX =&, 8=

ublox/ublox_gps/config Z 0| zed_fp_base.yaml, zed_fip_roveryaml LtLS Z+Z+ ML C}

zed_f9p_base.yamlil zed_fip_roveryam| LtYS ChS1t Z2H0| A TtL|Ct,
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https://github.com/KumarRobotics
https://github.com/KumarRobotics/ublox
https://github.com/KumarRobotics/ublox.git
https://github.com/tilk/rtcm_msgs

@ SYNEREX

High-Precision Positioning

ublox_gps_node:
ros__parameters:
debug: 0
device: /dev/<device> # smc device name
frame_id: gps
uart1:
baudrate: 115200
in: 35
out: 35
rate: 5.0
# TMODE3 Config
tmode3: 0 # Survey-In Mode
inf:
all: true # Whether to display all INF messages in console
publish:
all: false
aid:
hui: false
nav:

posecef: false

gnss:
sbas: True
galileo: True
beidou: True
qzss: True

glonass: True

SMC2000 & SMC+
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@ SYNEREX

High-Precision Positioning

ublox_gps_node:
ros__parameters:
debug: 0
device: /dev/<device> # smc_plus device name
frame_id: gps
uart1:
baudrate: 115200
in: 35
out: 35
rate: 5.0
# TMODE3 Config
tmode3: 0
inf:
all: true
publish:
all: false
aid:
hui: false
nav:
posecef: false
relposned: True
gnss:
sbas: True
galileo: True
beidou: True
qzss: True

glonass: True

SMC2000 & SMC+
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9\. SYNEREX

High-Precision Positioning
ublox/ublox_gps/launch ZC 0| %+E ublox_gps_node-launch.pymt 22 ZAlSH ublox_gps_node_base-
launch.py, ublox_gps_node_rover-launch.py Tt Z+Zb 498t Ct,

kol

ublox_gps_node_base-launch.py It¥ES CtZat 20| =FgtL|Ct

.path. join(
n.packages.get_package_share_directory(

params =
ublox_gps_: cti = i u
executable="ub

urn launch.LaunchDescription([ublox_gps_node,

launch.actions.RegisterEventHandler
ent_handl event_handlers.OnProcessExit(

tions.EmitEvent
events.Shutdown())],

ublox_gps_node_rover-launch.py Tt CtS1t 20| =FgtL|Ct

= "L

launch

param: :

ublox_gp: r0s.actions.Node(packag
executabl
output
parame
remappings=[

(_gps_node,

actions.RegisterEventHandler
.event_handlers.OnProcessExit(
ps_node,
.actions.EmitEvent
.events.Shutdown(})],

+™ Z ¢ colcon build2 Ij7|X|& 2WEstL|Ct,
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7.3  WIIAl &

7|x LE & e

HAHOZ launchote s 2t

242t ARAIYLICH

$ Ros2 launch ublox_gps ublox_gps_node_base-launch.py

$ Ros2 launch ublox_gps ublox_gps_node_rover-launch.py

7.4 RQTE S¢

-/

Topic

ol

@ SYNEREX

High-Precision Positioning

Eile Plugins Running Perspectives Help
[CLTopic Monitor

Topic

Default - rqt

/parameter_events
frosout

/diagnostics
/smec_2000/fix_velocity
fsmec_2000/rtem
fsmec_plus/fix_velocity
Jsmec_2000/Fix

header

status

latitude

longitude

altitude

ivrr v
<

position_covariance

‘
<

fsme_plus/fix
header
status
latitude
longitude
altitude

position_covariance

= « fsmc_plusfrelposned
version
reserved1
ref_station_id
i_tow
rel_pos_n
rel_pos_e
rel_pos_d
rel_pos_length
rel_pos_heading
reservedz2
rel_pos_hpn
rel_pos_hpe

position_covariance_type

position_covariance_type

Type Bandwidth Hz ~ Value
rcl_interfaces/msg/ParameterEvent not monitored
rcl_interfaces/msg/Log not monitored
diagnostic_msgs/msg/DiagnosticArray not monitored
geometry_msgs/msg/TwistwithCovarianceStamped net monitored
rtem_msgs/msg/Message net monitered
geometry_msgs/msg/TwistwithCovarianceStamped not monitored
sensor_msgs/msg/NavsatFix unknown 4.00
std_msgs/Header
sensor_msgs/Mavsatstatus
double 37.5606019
double 126.9934543
double 95.375

array([0.000196,0. ,0. ,0.
double(s] ,0. ,0.000144])
uints8 2
sensor_msgs/msg/NavSatFix unknown 4.00
std_msgs/Header
sensor_msgs/Mavsatstatus
double 37.5605958
double 126.99347189999999
double 95.476

array([0.000196,0. ,0. ,0.
doublefs] 0. ,0. ,0.000196])
uint8 2
ublox_msgs/msg/NavRELPOSNEDS unknown 4.00
uint8 1
uint8 0
uint16 0
uint32 108915250
int32 -67
int32 155
int32 -9
int32 170
int32 11360770
uint8[4] array([0, 0, 0, 0], dtype=uint8)
ints -98
int8 55

8 SMC2000 & SMC+ Al&35}0{ Heading =0l

Heading @f2
2t oI5t

SMC+0j|A =8l0| |1
™ EL|CL 2tEst HAIX|0 MEE= ot EME =

ot oot gL,

., 0.000136, 0.

. 0.000196, 0.

Z2c|= HO|E UBXMA|X| “UBX-NAV-RELPOSNED" = 0j|Af

https://www.u-blox.com/sites/default/files/documents/u-blox-F9-HPG-1.32_InterfaceDescription_UBX-

22008968.pdf

Jdz|1 "6®/7™ 0N Heading Zt 2212 “/smc_plus/relposned/rel_pos_heading” topice 2913}

ct.
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