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BIZ BRI T7TAIINDAR=
<launch>
I6H ABs <arg name="output" default="screen"/>
<arg name="imu" default="imu"/>
HEHE o IMURZAN
- - <arg name="port" default="/dev/ttyUSBO0" />
iy = o IMUAIET—~EUSFHDRS1/\— <arg name="frame_id" default="$(arg imu)"/>
. <arg name="baudrate" default="921600"/>
AN e IMULY—FT—4 <arg name="imu_rate" default="100"/>
_\\_ I _
(T HAN A) <!-- Sync out settings -->
$+ 5 e IMUF—% <!-- to disable this just setitto < 0 -->
<arg name="sync_rate" default="20"/>
- fﬁen‘\sor_msgs, Imu. msg <arg name="sync_pulse_width_us" default="1000"/>
o W57 —%
- sensor_msgs, MagneticFieId.msg <arg name="binary_output” default="true"/>
<!l-- Ros Topic settings -->
. . <arg name="enable_mag" default="true"/>
FARERER e Launch Files \(1‘%522?’(1'/) . o <arg name="enable_pres" default="true"/>
- ROSXYT—SORERTED LUV T —HL — NEZHEE <arg name="enable_temp" default="true"/>
<node pkg="imu_vn_100" name="$(arg imu)" type="imu_vn_100_node" output="$(arg
T59hIA—L | e ROS outpu)”>

<param name="port" type="string" value="$(arg port)"/>
<param name="baudrate" type="int" value="$(arg baudrate)"/>

W

</node>
</launch>
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<launch>
I6H ARAE #### Nodelet manager
= HHHHHH R R R R R R
PERE o IMUT1ILA
o . — — <node pkg="nodelet" type="nodelet" name="imu_manager"
= o IMUNEUSULIET =AU TIIVAUNIRZITS (JA args="manager" output="screen" />
A TAVEE) |
### IMU Driver
l jj e [IM Ui— —/9 HHHHH B H R R R R R R R R R
—“sEeD“sor_msgs, Imu. msg <node pkg="nodelet" type="nodelet" name="PhidgetsimuNodelet"
o WiiZT—4 args="load phidgets_imu/PhidgetsimuNodelet imu_manager"
- sensor_msgs, MagneticField.msg output="screen">
syl o IMUT—4 (J4JL5ULIEL) # supported data rates: 4 8 16 24 32 40 ... 1000 (in ms)
- Sensor_msgs Imu msg <param name="period" value="4"/>
—_ 4 .
o WiZT—4 (J1ILANIEE) </node>
- sensor_msgs, MagneticField.msg
###H#t Complementary filter
TR RER e Launch Files (#&p%J71)) <node pkg="imu_complementary_filter" type="complementary_filter_node"
- ROSXvt—ORERTERLUT - — NEREE name="complementary_filter_gain_node" output="screen">
<param name="do_bias_estimation" value="true"/>
<param name="do_adaptive_gain" value="true"/>
705“} KNJA—L\ e ROS <param name="use_mag" value="false"/>
<param name="gain_acc" value="0.01"/>
<param name="gain_mag" value="0.01"/>

</node>

</launch> _ _
Copyright © 2023 by MLIT. All rights reserved.



. RFESATA > 4. SATLHEE
LS-3 LIiDARRSA/\—

=2

¢

PLATEALU

by MLIT

¥R I7AINDAA—>

IRH AE

LiDARRKSA/XC

PLRE

P LIDARBITEF —JEVSD K51/~

A7 LiDAREVIGT —%/{y b

7] =BFT—4

- sensor_msgs, PointCloud2.msg

AR RER Launch Files (#&p%J71))

- ROSXYTZ—SDEUSFHESLUT L — hEZHRE

T9RTIA— LA ROS

<launch>

<arg name="ouster_ns" default="ouster" doc="Override the default namespace of all
ouster nodes"/>
<arg name="sensor_hostname" doc="hostname or IP in dotted decimal form of the
sensor"/>
<arg name="udp_dest" default=
packets"/>
<arg name="lidar_port" default="0" doc="port to which the sensor should send lidar
data"/>
<arg name="imu_port" default="0" doc="port to which the sensor should send imu
data"/>
<arg name="udp_profile_lidar" default=
LEGACY,
RNG19 RFL8_SIG16_NIR16_DUAL,
RNG19_RFL8 SIG16_NIR16,
RNG15_RFL8_NIR8
1>
<arg name="lidar_mode" default=
512x10,
512x20,
1024x10,
1024x20,
2048x10,
4096x5
1>

=

</launch>

doc="hostname or IP where the sensor will send data

doc="lidar packet profile; possible values: {

doc="resolution and rate; possible values: {
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iy =l ¥R I7AI. EREITTANDAA—
EE AE Launch Files (#&mI71Jl)
<launch>
PERE LiDARARXNY) <!-- Launch file for ouster 0S2-64 LiDAR -->
v =y LIDARNMSD 83T —AEIMUT —AZEEICEH S DA RX <arg name="rviz" default="true" />
I I‘EE Vo=
|\)|ﬁ$|§7ci,%t|j§_5 <rosparam command="load" file="$(find fast_lio)/config/ouster64.yaml|" />
GBS
AT BT~ ) <param name="feature_extract_enable" type="bool" value="0"/>
- SENsor_msgs, PointCloud2.msg <param name="point_filter_num" type="int" value="4"/>
IMUFT—4 <param name="max_iteration" type="int" value="3" />
_ <param name="filter_size_surf" type="double" value="0.5" />
“fEeD“sor_msgs, Imu.msg <param name="filter_size_map" type="double" value="0.5" />
WimT -4 <param name="cube_side_length" type="double" value="1000" />
- sensor_msgs, MagneticFieId_msg <param name="runtime_pos_log_enable" type="bool" value="0" />
i e ( ) <node pkg="fast_lio" type="fastlio_mapping" name="laserMapping"
Z55T — X,Y,Z,W output="screen" />
- metry_m Pose.m
geometry_msgs, Pose.msg <group if="$(arg rviz)">
TR ER Launch Files (#&m&J71)) ; (f.<gofdet'al‘ﬂ”)‘;h'Preﬁf"z"”‘Ce"l_Pkg="FV],Z}' >type="rvi2" name="rviz" args="-d
_ s =g b7 R A ER ind fast_lio)/rviz_cfg/loam_livox.rviz
ROSX‘YE /@EE{EEREJ:)A:UT 9'/ h%%uﬁlm </group>
</launch>
Configuration Files (G&EI71IL) ] _ N
- FSA &IF—%TV\ EEIREC(IEREET2e |  Configuration Flies (B2EJ71)V)
°= J  SEEER A S HE common:
DINTA—FEEERNE lid_topic: "/os_cloud_node/points"
j’a\y KNJA—/\ ROS imu_topic: "/os_cloud_node/imu"

time_sync_en: false
is really not possible

# ONLY turn on when external time synchronization
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BIZ BRI BREITTAINDAA=
Launch Files (185771 ))
== & <?xml version="1.0"?>
e . BCHIEHE (LIDAR) <launch>
) — rem e N o L . <arg name="map_nhame_path"/>
HE o IRFTIRIBAROOMNY MOAIEZHIF I AT IV L <arg name="initEx"/> g
TEETD <arg name="init_y";>
. <arg name="init_z"/>
AN b ,'f—C_'\g¥T—/>7 <arg namez::init_a"/> _ )
- sensor_msgs, PointCloud2.msg <arg hame="num_particles'/>
BT (X Z W) <arg name="alpha"/>
¢ =557 YiZ, <arg name="take_off_height"/>
- geometry_msgs, Pose.msg
® Octomap <node pkg="amcl3d" type="amcl3d_node" name="amcl3d_node"
t t=l| n
- octomap_msgs, Octomap outpUt="screen =
o = BH ~ sy <!-- Topics and frames -->
7] o MIEBHRT -5 (BEFEMRNSOEIAIE) <!-- To set the topic which has information about the point cloud from the
- (geometry_msgs/TransformStamped) robot view -->
<remap from="laser_sensor" to="/lidar_pointcloud"/>
AR RS ¢ Las(n)(éhx"j'lltes \(j)%ﬁgzz-:(%;ﬁi()‘_ Bl — N R <!-- To set the topic which has information about the robot odometry -->
- JC—> = =1-3+4 T — P=FaERIE <remap from="odometry" to="/vicon_odometry"/>
- NS RIS—%TV. BYRE B EEI 30 S |
O ESN FMEORELZEM (ML I-5% <!-- To set the topic which has information about the sensor-range sensors --
-~ ~ N >
=) <remap from="radiorange_sensor" to="/nanotron_node/range"/>
— /\—/_\/_\/\_/—\
TYRTA— LA e ROS T modes — — T ——
</launch>.
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BAE B I7A I FETFA DA RA—3

Launch Files (18527 1)))

IHE AE
2 i — < import os
HégE o ST —AZIA import subprocess
193 import launch_ros.actions
- o from launch_ros.substitutions import FindPackageShare
AN o ORYMEET—4
- urdf file
def generate_launch_description():
o 0w hDIRRET —4(std_msgs/msg/Strin pkg_share =
7 arjtﬁei}gl\ﬁ 4j(9 th/)-’( J / g/ g) FindPackageShare('robot_state_publisher').find('robot_state_publisher")
¢ = 7 (tf2_msgs) urdf_dir = os.path.join(pkg_share, 'urdf')

xacro_file = os.path.join(urdf_dir, 'test-desc.urdf.xacro')

iR ERR e Launch Files (#pkI71)) p = subprocess.Popen(['xacro’, xacro_file], stdout=subprocess.PIPE,
- ROSXVE-SOBMSIHEBLUT Il —NgaisE | Spsoproces D)

robot_desc, stderr = p.communicate()
params = {'robot_description': robot_desc.decode('utf-8')}

— rsp = launch_ros.actions.Node(package="'robot_state_publisher’,
TR IA— L e ROS executable="robot_state_publisher’,
output='both’,

parameters=[params])

return launch.LaunchDescription([rsp])
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BRI7A I FETFAINDA A=

iy =l
== RE
HEEE o TG -Zi
BIE o BIET—AHDHE - ZHIEZ L TOMRY hMDIREET —4
ZHNID
AN o /Ry hDIRRET -4
- std_msgs/msg/string
o ZRAT
- tf2_msgs
o (IEIRIRT—4
- geometry_msgs
- TransformStamped
77 o ORYbDIRREST—4 (std_msgs/msg/String)
YRR ESR | e Launch Files (48R J71))
- ROSXY—SOELEREHSLUT—FL— NERFFEE
T29RIA= LI e ROS

Launch Files (18527 1)))

<launch>

<test test-name="transform_listener_time_reset_test" pkg="tf2_ros"
type="tf2_ros_test time_reset" />

<param name="/use_sim_time" value="True"/>
</launch>
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bbbbbb

ROS/\vor—> 07 —5t&iE

iy =l
== RE
HEHE o TS A
BIE o ROSEEMERHAEDIBESLUENICLERTA—
Ny NI
AN o /Ry hDIRRET -4
- std_msgs/msg/String
77 o« BEfIEIBIRT -4
- json
. BOEBT-Y
- json
AR ESR o RISYFHSERRUIETARROS.) — K
o BIET—HUIR, BIUHEMEIEMEE (HEAMAD) o
IBIECHERT— RZ/ERK
T3y RIA—= L e ROS

- SIrc

- ROS_

node
msg

- message.msg
sctipts

- COSMOS.pY
package.xml

CMakelLists.txt

massage.msg: J—REITPDEDENS At —SDRITFEE

cosmos.py: 7—FLEBDOA>I-R (RIUVTH)
HOo M EHTEFREZROSOmMessaget U TR IFERD. EfnEIRHLEE
(HAE)) THRIFETERLSjsonTr(IbeLTaAVIN—-RI BRIV T R

package.xml: /\wi—COERKIBIRIPROS.)— RELTIIE _LIFBERIC
BB EF/ \wr—oFRE&HUTTI

CMakelLists.txt: ROS./—REUTEIL R BFEDAKIFREIRA S TEIEZED

eI 1 I)
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LiDAR SLAMOEZ 1—)LaFl (& T EEDi@En

tHE Hi=
VS-1 IMURSAN IMUBIET —FHUSRO 51 /(-
VS-2 IMUZ1)L%5 IMUDBSUIET —A(CH U TO AR ZITS (VA X -1 REEE)
VS-3 >zab—4% g:_it_yGM Lz TVisual SLAMICHE R SRIERIEM X 2 /F R 3 31 DIRIEN AT R D OVERk
172
VS-4 Bof&E#E (Visual) Orb SLAM7)LJVX LZRBWAASOERT —INSOHME LU B CAIEHEE
VS-5 BIET — Y2 Oy hORBIET — 922187 — IR AICERDIICEHRTD
VS-6 TAE R (TF2) BIBET - S - T HMLIEZL TOMY MOIRRET — A2 E 19D
VS-7 EfEEEENDECE ROSLEMM EIRHEEDBES LUENICHER I A—YY N
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BIZ BRI T7TAIINDAR=
<launch>
I = <arg name="output" default="screen"/>
=r
<arg name="imu" default="imu"/>
HEHE o IMURZAN
- - <arg name="port" default="/dev/ttyUSBO0" />
iy = o IMUAIET—~EUSFHDRS1/\— <arg name="frame_id" default="$(arg imu)"/>
— <arg name="baudrate" default="921600"/>
AN e IMULY—FT—4 <arg name="imu_rate" default="100"/>
_\\_ I _
(T HAN A) <!-- Sync out settings -->
$+ 5 e IMUF—% <!-- to disable this just setitto < 0 -->
<arg name="sync_rate" default="20"/>
- fﬁen‘\sor_msgs, Imu. msg <arg name="sync_pulse_width_us" default="1000"/>
o W57 —%
- sensor_msgs, MagneticFieId.msg <arg name="binary_output” default="true"/>
<!l-- Ros Topic settings -->
. . <arg name="enable_mag" default="true"/>
FARERER e Launch Files \(1‘%522?’(1'/) . o <arg name="enable_pres" default="true"/>
- ROSXYT—SORERTED LUV T —HL — NEZHEE <arg name="enable_temp" default="true"/>
<node pkg="imu_vn_100" name="$(arg imu)" type="imu_vn_100_node" output="$(arg
Ty RIA— L e ROS output)">
<param name="port" type="string" value="$(arg port)"/>

<param name="baudrate" type="int" value="$(arg baudrate)"/>
W

</node>
</launch>
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B BRITAINDA A=
<launch>
I6H ABs #### Nodelet manager
HHHHHH R R R R R R
PERE o IMUJAILY
- — — <node pkg="nodelet" type="nodelet" name="imu_manager"
e o IMUNBUSULT =AU TIOMIINAUNIEZITD (JA args="manager" output="screen" />
S A EEER EE
R TAZHES) #i## IMU Driver
l j] ° IMU?\ _/9 HHHHH B H R R R R R R R R R
—¥se2\sor_msgs, Imu. msg <node pkg="nodelet" type="nodelet" name="PhidgetsimuNodelet"
o WiiZT—4 args="load phidgets_imu/PhidgetsimuNodelet imu_manager"
- sensor_msgs, MagneticField.msg output='screen™>
H o IMUT—4 (J4JL9ULIE%) # supported data rates: 4 8 16 24 32 40 ... 1000 (in ms)
- sensor_msgs, Imu. msg <param name="period" value="4"/>
o WiiZT—4 (J1IL75L181%) </node>
- sensor_msgs, MagneticField.msg ,
#### Complementary filter
iR ERS e Launch Files (1:%557‘77,(“/) <node pkg="imu_complementary_filter" type="complementary_filter_node"
_ o =SruEsgs 7R s cEE name="complementary_filter_gain_node" output="screen">
ROSXyt—2 (DEE{E"RE&)‘;UT I —hEZRE <param name="do_bias_estimation" value="true"/>
<param name="do_adaptive_gain" value="true"/>
— <param name="use_mag" value="false"/>
707“} NJA—Ls e ROS <param name="gain_acc" value="0.01"/>
<param name="gain_mag" value="0.01"/>

</node>

</launch> _ _
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B
IHH RE
HEe e 1L -4
BIZ e CityGMLZFUTVisual SLAMICKE R ERIIRIEH
X7z ER T DI DDIRIENASE SIDVERRZITD
AN o 3DEPHETIL
- obj file
77 o (RIEZFTLANASEUST—7)\Twh
e IMUT—%
- Sensor_msgs
- Imu.msg
FRAAREER | o Unity(C3DEPTHETIVZEIDIAH. FETELICIL— METR
U E OIRIEIAS OGN — 42 193
RIRZIEE
T29RIA— LI e Unity

Unity FlcctyGMLZECE (RIBOXSDIL—NRTE)

{RABHAS DBRER
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S2ab—FMA=>

IRH

AE

HHE

BofE#HE (Visual)

=g

Orb SLAM7 )V JVX L2 FAWZAXSDEHRT —Fh50
MRBLVE CAIEHETE

AN

ATFUANASTEUST =5y b
IMUT—%

- sensor_msgs, Imu.msg
"7 —4

- ATLAS map

]

=7 —4
- ATLAS map
& EHRT—75
Giiza =y S PO IVAT=Y
- geometry_msgs, TransformStamped

FARFERER

Launch Files (#&p&J71IL)

- ROSHXYT—DOEEREDLUT —FL — NEETHEE

Configuration Files (&EJ71IL)

- MM &IS—%ITV. BYIRECEHETEZ I
DI\ A—FREE % KN

TYRTIA— LA

ROS

Launch Files (#8pJ771))
<launch>
<!-- ORB-SLAM3 -->
<node name="orb_slam3_mono_inertial" pkg="orb_slam3_ros_wrapper"
type="orb_slam3_ros_wrapper_mono_inertial" output="screen">
<!-- From realsense2_camera node -->
<remap from="/camera/image_raw"
to="/camera/fisheyel/image_raw"/>
<remap from="/imu"

to="/camera/imu"/>

<!-- Parameters for original ORB-SLAM3 -->

<param name="voc_file" type="string" value="$(find
orb_slam3_ros_wrapper)/config/ORBvoc.txt" />
<param name="settings_file" type="string" value="$(find

orb_slam3_ros_wrapper)/config/Realsense_T265.yaml" />

=

</node>
</launch>

Configuration Flies (XEJ71)))
File.version: "1.0"

Camera.type: "PinHole"

# Right Camera calibration and distortion parameters (OpenCV)
Cameral.fx: 617.201
Cameral.fy: 617.362
Cameral.cx: 324.637
Cameral.cy: 242.462
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Launch Files (#8527 1))
IHE RS
2 - import os
HégE o HBET—AHEIHE import subprocess
193 import launch_ros.actions
25 T — from launch_ros.substitutions import FindPackageShare
o [I/NYMBIET —
- urdf fil
urd < def generate_launch_description():
o 0w hDIRRET —4(std_msgs/msg/Strin pkg_share =
Hi7] W}ﬁ;ﬁl\ﬁ _\:Ii(/; 7;1_.2/5’( — 9 / g/ g) FindPackageShare('robot_state_publisher').find('robot_state_publisher")
¢ = T (tf2_msgs) urdf_dir = os.path.join(pkg_share, 'urdf")
xacro_file = os.path.join(urdf_dir, 'test-desc.urdf.xacro')
iR ERR e Launch Files (#pkI71)) p = subprocess.Popen(['xacro’, xacro_file], stdout=subprocess.PIPE,
_ > =ZneEsis F7 R AL WA A SE R stderr=subprocess.PIPE)
params = {'robot_description': robot_desc.decode('utf-8')}
— rsp = launch_ros.actions.Node(package="'robot_state_publisher’,
TR IA— L e ROS executable="robot_state_publisher’,

output='both’,
parameters=[params])

return launch.LaunchDescription([rsp])
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BRI7A I FETFAINDA A=

iy =l
== RE
HEEE o TG -Zi
BIE o BIET—AHDHE - ZHIEZ L TOMRY hMDIREET —4
ZHNID
AN o /Ry hDIRRET -4
- std_msgs/msg/string
o ZRAT
- tf2_msgs
o (IEIRIRT—4
- geometry_msgs
- TransformStamped
77 o ORYbDIRREST—4 (std_msgs/msg/String)
YRR ESR | e Launch Files (48R J71))
- ROSXY—SOELEREHSLUT—FL— NERFFEE
T29RIA= LI e ROS

Launch Files (18527 1)))

<launch>

<test test-name="transform_listener_time_reset_test" pkg="tf2_ros"
type="tf2_ros_test time_reset" />

<param name="/use_sim_time" value="True"/>
</launch>
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ROS/\vor—> 07 —5t&iE

iy =l
== RE
HEEE o ETEIEEEENDALE
BIE o ROSEEMERHAEDIBESLUENICLERTA—
Ny NI
AN o /Ry hDIRRET -4
- std_msgs/msg/String
77 o« BEfIEIBIRT -4
- json
. BOEBT-Y
- json
AR ESR o RISYFHSERRUIETARROS.) — K
o BIET—HUIR, BIUHEMEIEMEE (HEAMAD) o
IBIECHERT— RZ/ERK
T3y RIA—= L e ROS

- Src

- ROS_node
|- msg
| - message.msg
|- sctipts
| - COSMOS.py
|- package.xml
|-

CMakelLists.txt

massage.msg: J—REITPDEDENS At —SDRITFEE

cosmos.py: 7—FLEBDOA>I-R (RIUVTH)
HOo M EHTEFREZROSOmMessaget U TR IFERD. EfnEIRHLEE
(HAE)) THRIFETERLSjsonTr(IbeLTaAVIN—-RI BRIV T R

package.xml: /\wi—COERKIBIRIPROS.)— RELTIIE _LIFBERIC
BB EF/ \wr—oFRE&HUTTI

CMakelLists.txt: ROS./—REUTEIL R BFEDAKIFREIRA S TEIEZED

eI 1 I)
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173

B-2 TLXR IMUPEASUILT —9(CHUTIIVIUIEZITS (VAR -T2 REEE)

B-3 RS 5T iEl EEEET Y - OBIREEARDEITHMZEL(C, —HFIEIES. BEEYIEIE)L - bOERRZITD

B-4 R Y -7 — 540 IR Y-EUSBIREHEU. X— NVBAICERUSZ TEIT A RIS I ESYIOECEZEH
893

B-5 2YIAVERHEE FEEMMMRESNERC, T34 NI 5% FEEL. T34 M1 M- —\DERXZITS
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BiRT =7 ( 12 —a It R T B ER
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IHH RE
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BIE BAARO S —IBEROEB/ P ERIN RO\ RUY
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AN BAKIBER, oY — A EBEIEY—/\-msnIV>
NESVEW T

H 7 FTUXNJIEHR (Json)

FTRARER BEFOTL X NALIBREBE(CXT L. SLAMDSDALIE S
Rz /)\IA—AELTEINT 3288 % Kl

TYRIA— LA COSMOS

LOITER
false

6
75
117
15
1677568034127722
STANDBY
true

7896
Mission Ongoing (WP 11/17)

2.9324986934661865

0.00228208489716053
0.00045481626875698566
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by MLIT
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init_x XEMD R A B

init y yERDFHAIE

init z ZEDYIERAIE

init_a -5 EDYERE

init x_dev FHAAL F DxEh 75 a1 BREE H
init y dev HHARI F Dy 5 w5 BRER
init z dev HHAAI F DzEh 75 50 BNER E
init a_dev HFEARIF DA — 75 [\ EREE

Publish_point_cloud rate XD EFIFEROEEL — b

publish_grid_slice rate )y R EIDEAEL — b

sensor_dev L -t Y—niaE
sensor_range L -t Y- EEEH
voxel size A4 R P
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o ZEVVIIOBERIELEDAE _FOEZRIERZLEEL, J-F—%2t&H 3D, 5EM(EII-5 Visual
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ORB (Oriented FAST and Rotated BRIEF) [cDWT ...
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Sourcel: https://docs.opencv.org/3.4/df/dOc/tutorial_py_fast.html (ZOZBEEZE)
Source2: Michael Calonder, Vincent Lepetit, Christoph Strecha, and Pascal Fua, "BRIEF: Binary Robust Independent Elementary Features"
11th European Conference on Computer Vision (ECCV) Heraklion, Crete. LNCS Springer, September 2010. Copyright © 2023 by MLIT. All rights reserved.
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ORB SLAM3[CHIFFREE)TA—4
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by MLIT
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Camera.fps
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