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2. LinuxZzARa<T2R
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« EBE): BRFANSEBETEELET .
o B2E): S reboot
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UbuntuilE AN =7l
LinuxBE AR R

@ Ta4LURIBE, OE—. 5. HIRR

masa@ubuntu:~$cd /home/masa/Documents T4LOM)DYIYEZ

masa@ubuntu : hom%Lmasa/DocumentSS ls Z7AINETALINIDRR(RRLEZDEELIZWLWI7AILER D) YD
TaOEANLTERELFE

masa@ubuntu:~$ cp 774 TALIN) BB TDTALIRNIDIT7AINEFNDTALIR)~OE—
masa@ubuntu:~$ mv 771ILE T«a4L UK BTODTALIRNIDI7AILERDT AL IR ~TEE)]
masa@ubuntu:~S rm 771 IL£ T74ILDHIBR

AT OARVRDA T arv B hoEWMESIE. ALTTRINWEDLE S, T

s rm —help
THARVFEE(RAFTRE21E Ehelp)

Q@ A—HER, TOtR{th

masa@ubuntu :~ S su - A—/N\—21—H (root)IZYIYEZ . /ISRT—FZ AN
masa@Ubuntu:~$ sudo IL—FERTEBEOTUREERBLET .
masa@ubuntu:~$ ps a RKDEINTLNSTOERERT

masa@ubuntu:~$ kill BEDTOEREZRERT

masa@ubuntu:~$ apt-get install pkg INVT—D DA A= LI EIZ{E A
masa@ubuntu:~$ date Bft. BRIDEREZITLVED,

g_abs\a_g)_g_buntu:”S leafpad /etc/network/interfaces AT —RIZEBLTUVVHBREEELET , VikYHFELPO

o

@ E®a—)L,usb, *E!) HDDIEHZEDERTR

masa@ubuntu:~S Ismod linuxDED 21— ILY AR
masa@ubuntu:~$ Isusb usbD T /\f AR R
masa@ubuntu:~$ free —-mt AEFERAIKEERTR
masa@ubuntu:~$ df HDD (Y44 4~ASD) D{#EAKRERTR
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ubuntu 22.04.1LTS
GPUFH CUDNN 8.9.0+cudal2.0 Gpul 2Kk 7E
JOJS5LEEE  python3 3.10.12
LivoxP8{% Livox-sdk 2.3.0 Mid70,avia,horizon
Livox-ros2-driver 0.0.1 EiNs
Livox-sdk2 1.2.5 Hap,mid360
Livox-ros-driver2 1.2.4 EiNs
B 8 &Er Autoware 1.0.0 Ros2 %t s
ROS2 humble
AWSIM 1.2.3 unity £ TEIE
E3pES Docker-ce >19.03.5
unity 2021.1.7f1 Awsim % it
&@77) Lio-sam, fast lio ros2,
lidarslam_ros2, li_slam_ros2,
cloudcompare,gpsii & %
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D lio-sam TE

v R AR

S source
/home/masa/Documents/ws_livox/install/setup.bash

S ros2 launch lio_sam run.launch.py

S ros2 launch lio_sam run.demo_launch.py

S ros2 bag play
/home/masa/Documents/mapfiles/lio_sam/walking_dataset/
S ros2 topic list

Hh X 4% Ak : SLAM (Simultaneous Localization And Mapping)IZ{E 9 St K {ERLY T+

https://github.com/TixiaoShan/LIO-SAM

[k

source /home/masa/Documents/ws_livox/install/setup.bashifi R BIZEHED &

—

TE1

ros2 launch lio_sam run.launch.py

ros2 launch lio_sam run.demo_launch.py £ 2 0 S&E ik

AimR T

ros2 bag play /home/masa/Documents/mapfiles/lio_sam/walking_dataset/

FRE D THEDIL
ros2 topic list
FRXE T —A DtopickEER

masa@ubuntu2: ~

:-$ source [/home/masa/Documents/ws_livox/install/setup.bash

:-$ ros2 topic list
/clicked_point
/diagnostics
Jevents/read_split
/goal_pose
/gx5/gps/fix
/gx5/nav/odom
/gx5/nav/status

/imu_correct

Jimu_raw

/initialpose

/joint_states
/1io_loop/loop_closure_detection
/lio_sam/deskew/cloud_deskewed
/lio_sam/deskew/cloud_info
/lio_sam/feature/cloud_corner
/1io_sam/feature/cloud_info
/lio_sam/feature/cloud_surface
/1io_sam/imu/path

bpectrum technology co.

pathMTXRMEMLLY,
PathBE A BF (. =
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S U’ Spectrum Technology S source

/home/masa/Documents/ws_livox/install/setup.bash
S ros2 launch lio_sam run.launch.py

XY S ros2 launch lio_sam run.launch_gps.py
3 3 D x ;I: S ros2 launch livox_ros2_driver livox_lidar_launch.py
[ ]

S ros2 bag record -a -o

® IiO'Sam m|d70 aviaﬁiﬁ /home/masa/Documents/mapfiles/test0807
14

Hh X 4% Ak : SLAM (Simultaneous Localization And Mapping)IZ{E 9 St K {ERLY T+
https://github.com/TixiaoShan/LIO-SAM
g3
source /home/masa/Documents/ws_livox/install/setup.bash i REIZERD Z &
£2E mid70

ros2 launch lio_sam run.launch.py Fixed topic:livox_frame

ros2 launch lio_sam run.launch_gps.py £ 3520 RiERR Tgpsxt it PC2 topic:/livox/lidar™~
AlimAT _ D

ros2 launch livox_ros2_driver livox_lidar_launch.py B et toinstallio_samyshareis_samjconfajriz2_gps v - R

File Panels Help

M Sinceract Select  ¢FocusCamera  =Measure - 2D Pose Estimate

mid70#2 &l (avia: livox_lidar_config.json, broadcast codeZZE )

ros2 bag record -a -o /home/masa/Documents/mapfiles/test0807 ~[HIGEEN.. - -
T uments/r (TN CHEEE
2 oveo) (-

&Fix... Frame [livox_frame] d..
» = Grid Y4
= #Poink... V|

» < Sta...

topic:maplZtransform Tlivox_frameZEH T=F T, AZlFIHED

» Topic /livox/lidar

Sele... v
4 ' 1sa/Documents/mapfiles/test0807] & x Q = ~ = - o x ;tyte( :’ainls
ize (...
Alpha 1
= o Deca... 1000
O BEEVET Pl = Posit... XYZ
Colo... AxisColor <4
* EffE metadata. test0807_0.
yaml db3
Gt R—Ls

£ gnap1tb.local £® public A

“£J qnapitb.local £ public all rights reserved 2024 spectrum technology co. 11
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e ros2 DB T — 413

[3) Documents yaml' db3 ':f‘d: LJ i"d’ o Fsetups :SUdD ihmodr
2

& Downloads Roslo)bag774}b(1& nmea_serial_driver.launch.py s e

1 Music jjéhiﬁh @ros2? topic

& Pictures [Hn_g;am_m:ﬂpﬂmimi,z:itinn-n'] [1 PR o2 bag
&} Videos 7] [INFO] [172381242 EEHEN3 BE

[INFO] [ @ros2 launct

o= ] [INFO] [ BL o~ AT
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@ lio-sam mid70,aviaEB &

avURAR

S source
/home/masa/Documents/ws_livox/install/setup.bash

S ros2 launch lio_sam run.launch.py

S ros2 launch lio_sam run.launch_gps.py

S ros2 bag play /home/masa/Documents/mapfiles/test0807/
S rqt_graph

#h X 4E RK : SLAM (Simultaneous Localization And Mapping)[Z{E 9 A {ER Y T+

https://github.com/TixiaoShan/LIO-SAM
FCE)

source /home/masa/Documents/ws_livox/install/setup.bash

B4 mid70

ros2 launch lio_sam run.launch.py

ros2 launch lio_sam run.launch_gps.py £ &2 D 2RERR Tgpsxiiits

Al ¥ R T

ros2 bag play /home/masa/Documents/mapfiles/test0807/

BAE
rqt_graph

rqt_graph__RosGraph - rqt B © &

«Node Granh
| Nodes/Topics (active) v/ /

Group: 2 7 Namespaces v Actions v tf  Images v Highlight v Fit =
Hide: v Deadsinks v Leaf topics v Debug

tf v Unreachable v Params

HEREICERED S
Fixed topic:livox_frame
PC2 topic:/livox/lidar~

0802 75-.. 080370~.. 080310-.. O0BO3 1T~

08-0314-...
D i A0 I
N | B
livox/ 1/tio_ h ! ig/rvizz_gps.rviz* - RViz
File Panels Help
Cinteract  wMoveComera  Select  “FocusCamera  ~Measure  ~2DPoscEstimate  ~2DGoalPose  ¢Publish Paint
o Displays = Views
- ° Global.. Type: Orbit
Fixe... livox_frame
48; 48; v Curren..
Fram... 30 Nea..
L -~ o Global love.
oFix... Frame [livox_frame] d.. Targ
»eGrid Y Dist.
&~ Point... v Foc.
» v Sta... ) ) Yaw
Topic  flivox/lidar pitch
Sele... v Foc.
Style  Points
Size (... 1
Alpha 1
Deca... 1000
Posit... XYZ
Colo... AxisColor
Save Rem

@ros2 launch lio_

pened database '/homefmasa/Doc @fixed fr.

ONLY.

add>aeriali
REEZEE
configh

glebal fix
[INFO] [1
[INFO] [1

EAREVDE
@ros2 launch livo;
L~ S7iE:8
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@ lio-sam mid70,avia pcdZ i

N

avURAR

S source
/home/masa/Documents/ws_livox/install/setup.bash

S ros2 launch rosbag2_to_pcd rosbag2_to_pcd.launch.xml

#h X 4E RK : SLAM (Simultaneous Localization And Mapping)[Z{E 9 A {ER Y T+

https://github.com/TixiaoShan/LIO-SAM
FCE)

source /home/masa/Documents/ws_livox/install/setup.bash  UfREBIZEHRD &

ZH#: mid70 pcdZEH
Ros2DH NI 74 )LEpcd I 74 JVIZE L,
rosbag2 pcdi% 7€
/home/masa/Documents/ws_livox/install/rosbag2_to
rosbag2 to pcd.param.yaml
path_bag:Z#Trosbag2 M I A LA M BEZ R TE
{51 : /home/masa/Documents/mapfiles/test0807
ros2 launch rosbag2 to_pcd rosbag2 to pcd.launch.xml
Mapfiles|Ztest0807 pcdhiH F

all rights reserved 2024 spectrum technology co.
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B
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éﬁzw_&
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Documents

59 R (772’) m 720 799 1:1772f },qg;q 720, >782 720
ped

LL
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399147720, 4hJ5 7A7 aths
ped ped

€
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. B9B347720. 999147720,
ped ped F

M, cles/
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ot create directory: Ne such f
s /1

leon, FflEinstallfld/IR%

ped/share/rosbag2_to_ped/confi

/home/masafDocuments/mapfiles
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S rqt_graph

S source /home/masa/Documents/ws_livox/install/setup.bash
S ros2 launch lio_sam run.launch.py
S ros2 launch lio_sam run.launch_gps.py

XY S ros2 bag play
3 3 D x 3:': /home/masa/Documents/mapfiles/livox_sample/test_mid360/

@ lio-sam mid360,hapB 4

#h X 4E RK : SLAM (Simultaneous Localization And Mapping)[Z{E 9 A {ER Y T+

https://github.com/TixiaoShan/LIO-SAM
FCE)

source /home/masa/Documents/ws_livox/install/setup.bash  UfREBIZEHRD &

B4 mid360
ros2 launch lio_sam run.launch.py
ros2 launch lio_sam run.launch_gps.py £ &2 D 2RERR Tgpsxiiits
Allim R T

ros2 bag play /home/masa/Documents/mapfiles/livox_sam

: L = i
ﬁ i : [home/masa/Documents/ws._| installflio_sam/share/llo_sam/config/rviz2_gps.rviz* - RViz a =

File Panels Help

Move Camera  -iSelect

rqt_graph

rqt_graph__RosGraph - rqt - o x E
ram.
‘Node Granh e - < Global...
< Fix...
#| Nodes/Topics (active) \al'l ! CINCIENE]

Group: 2 > Namespaces v Actions v tf v Images + Highlight v Fit &
Hide: v Deadsinks v Leaf topics v Debug tf | Unreachable v Params

... AxisCalor

f sensor_msgs/msg/PointCloud2 topic
ta subscribe to.

668747] [rosbag2

24 spectrum tec

ocusCamers  =Measure 20 Posestimate  ~2DGaalPose ¢ Publish Point

Fixed topic:livox_frame
PC2 topic:/livox_full_cloud~

#Documents/mapfiles) &1 x| Q

= Views
Type: |Orbit {rvis ~ || Zero

~ Curren... Orbit (rviz)
. 001

Inve.... 530.txt
Targ... <FixedFra... L
Dist... 127176 .
Foc... 0.05 B W
Foc... W
Yaw 480542
Pitch 0.915398
» Foc.. 0:0:0 mid70/

ridaga/

Save Remove Rename
31 fps

LIO_SAM_6AXIS.git

ros?hag_tools#export

14

TmEmrs
OF Tl
=, A U—Adi—


https://github.com/TixiaoShan/LIO-SAM
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S source /home/masa/Documents/ws_livox/install/setup.bash
S ros2 launch fast_lio mapping.launch.py config_file:=avia.yaml
S ros2 bag play

3 3 D i‘m y Faﬁ % /home/masa/Documents/mapfiles/livox_sample/test_mid360/

@ fast lio ros2 TFE
SR THOBCHEHTE, lidar,EimuDT—2TEI
https://github.com/Ericsii/FAST _LIO_ROS2
)
source /home/masa/Documents/ws_livox/install/setup.bash  UfREBIZEHRD &
TE
ros2 launch fast_lio mapping.launch.py config_file:=avia.yaml
Allim R T
ros2 bag play /home/masa/Documents/mapfiles/livox_sample/test._ mid360/

BRE T —2 THER

‘-5? Spe ctrum Techno logy =LY

Fixed topic:camera_init

e LRI T huiok

fhome fnasa Documents fws_Livox)

MIE360_config, json 2L Tmi

filter for adometry optimization;
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@ lidarslam_ros2TE

A

av R AR

S source /home/masa/Documents/ws_livox/install/setup.bash
S ros2 launch lidarslam lidarslam.launch.py

S ros2 bag play /home/masa/Documents/mapfiles/hdl_501/

OpenMP® gicp/ndt RFx v YFU T ET FTTR—ADslam, BERARYITL U TEIE

https://github.com/rsasaki0109/lidarslam ros2

FCE

source /home/masa/Documents/ws_livox/install/setup.bash  UfREBIZEHRD &

—

TE

ros2 launch lidarslam lidarslam.launch.py

Alim AR T

ros2 bag play /home/masa/Documents/mapfiles/hdl_501/

BRE T —2 THER

20 PO EXMate 20 coal Pese #Publizn Polnt

S b it

Type: [Orblt (vl = Zera|

5 46 48 - Curren... Orbit (rviz) | ¢
Nea... 0.01

I
Fied Frame map
Backgrou... 4

arg... d i
Dist... 21.2224
005

v
Yaw 131051
Pilch 0234798
b Fota, 37215 6.

AFTRFINTLVE A path i E

ras? bag info hdl_501/
tople FIE. Tople information:
ype: sensor_nsgs/msgfPointCloudz | Count: 476 | Serlalization Format: cd

ST (98355, M0OF) ~  [FA
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A FE

av R AR

S source /home/masa/Documents/ws_livox2/install/setup.bash
S rviz2 -d src/li_slam_ros2/scanmatcher/rviz/lio.rviz

S ros2 launch scanmatcher lio.launch.py

S ros2 bag play
/home/masa/Documents/mapfiles/lio_sam/walking_dataset/
S ros2 launch scanmatcher lio.launch_demo.py

lidarslam_ros2|ZLIO-SAM®DIMUFE & LT1=6 D, pathH IEFEIZ R R

https://github.com/rsasaki0109/li slam ros2

FCE

source /home/masa/Documents/ws_livox2/install/setup.bash ¥HREBIZEHRD &

—

TE1

rviz2 -d src/li_slam_ros2/scanmatcher/rviz/lio.rviz
imu:imu_correct,path:path. pc2:points_raw%

AImAR T

ros2 launch scanmatcher lio.launch.py
ros2 bag play /home/masa/Documents/mapfiles/lio_sam/walking

E T — 2 THER

TE2

ros2 launch scanmatcher lio.launch_demo.py ¥t hX42<A4 X
ros2 bag play /home/masa/Documents/mapfiles/lio_sam/walking

all rights reserved 2024 spectrum technology co.
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https://github.com/rsasaki0109/li_slam_ros2

— REAS
% U) Spe Ctrum TeChHO 1 OgY ?:;ce /home/masa/Documents/ws_livox/install/setup.bash

$ ros2 launch lio_sam run.launch_gps.py
3. 3D XIEIH

S ros2 bag play /home/masa/Documents/mapfiles/test080902
B Gps B4

gpsDT—AR%lidar| HEHELET,
https://github.com/ros-drivers/nmea navsat driver
https://github.com/nobleo/rviz satellite

FCE

Rviz2MgpsFz7rIE1EEH D

source /home/masa/Documents/ws_livox/install/setup.bash B BAFIvHIZERIL
1 i i Thl e
E{% lio-sam mid70 EDYEE A gosT— 513

FAFIVYITEE
ros2 launch lio_sam run.launch_gps.py

ros2 bag play /home/masa/Documents/mapfiles/test080902

£ fanapitb.local/public/legion t750/ @ = | Q = |
g2_cpp]: Writing remaining messages from cac
ecorder]: Event publishe ad: Exitin

e

ig/rviz2_gps.rviz* - RViz
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® cloudcompare
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https://hdtopography.github.io/learning/cloudcompare/CloudCompare.html E KD A H fE
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S U’ Spectrum Technology S source

/home/masa/Documents/autoware/install/setup.bash
S ros2 launch autoware_launch

planning_simulator.launch.xml
map_path:=SHOME/autoware_map/sample-map-plannin
4. AutowarefF o o mapisample-nap paming

vehicle_model:=sample_vehicle

® Autowa re£$ . :/=:L l/—:/EI.\/l sensor_model:=sample_sensor_kit
4 . -~
https://autowarefoundation.github.io/autoware-documentation/main/tutorials/
AutowareiC &

source /home/masa/Documents/autoware/install/setup.bash

ros2 launch autoware_launch planning_simulator.launch.xml
map_path:=SHOME/autoware_map/sample-map-planning vehicle_model:=sample_vehicle
sensor_model:=sample_sensor_kit

AutowareiR{F : E{R B ENEER
2d pose estimateZ 3§39
BUBFEI VY. ZO%. BERSYT SEHAEES v CEREED HAIES VT
FSvT RENEDHD
2d goal pose X [E2d rought goal pose penie L
LA AL TRSy Y B (= @,75"(%) R
ZDE. I—IIGFEHT +HARRENSHEok
Autoware control

AutoCEEITEMNT—ILETEK

4 RecopnitionResulttnimage
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S U’ Spectrum Technology S source

/home/masa/Documents/autoware/install/setup.bash
S ros2 launch autoware_launch

planning_simulator.launch.xml
map_path:=SHOME/autoware_map/sample-map-plannin
4. AutowarefF masamplema i

vehicle_model:=sample_vehicle
® Autowa re£$ . :/=:L l/—:/EI.‘/7 sensor_model:=sample_sensor_kit
4 . -~
https://autowarefoundation.github.io/autoware-documentation/main/tutorials/
AutowareifZ Ef

source /home/masa/Documents/autoware/install/setup.bash

ros2 launch autoware_launch planning_simulator.launch.xml
map_path:=SHOME/autoware_map/sample-map-planning vehicle_model:=sample_vehicle
sensor_model:=sample_sensor_kit

AutowareiR{E : E SRR FBENESR
2d pose estimateZ 3§39
2d goal pose X [E2d rought goal pose
TrafficLightPublishPanel
Autoware control
AutoCEEITEMN, (EE5TEL, LitIEBZgreenlZT 5L E

viz* - RViz o o= i | % i vz - RYiz
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S U’ Spectrum Technology S source

/home/masa/Documents/autoware/install/setup.bash
4. AutowarelFHF

S autoware-launch-gui
(2 Autoware Launch GUI

https://autowarefoundation.github.io/autoware-documentation/main/tutorials/
Autoware Launch GUIFZ &

source /home/masa/Documents/autoware/install/setup.bash
autoware-launch-gui

Menu v Autoware Launch GUI
Autoware Launch GUI E% % s v
Eﬁ:,i E @JEE& planning_simulator pgrémeters )
Map_path,vehicle_model’s: & Z 5% &= > o e e
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4. Autoware#FH

@ Rosbag replay simulation
https://autowarefoundation.github.io/autoware-document

avURAR

S source
/home/masa/Documents/autoware/install/setup.bash

S ros2 launch autoware_launch
logging_simulator.launch.xml
map_path:=SHOME/autoware_map/sample-map-rosbag
vehicle_model:=sample_vehicle
sensor_model:=sample_sensor_kit

S ros2 bag play ~/autoware_map/sample-rosbag/ -r 0.2 -s

atiB%%/main/tutorials/ad-hoc-

simulation/rosbag-replay-simulation/

Rosbag replay simulation#z &

source /home/masa/Documents/autoware/install/setup.bash

ros2 launch autoware_launch logging_simulator.launch.xml

map_path:=SHOME/autoware_map/sample-map-rosbag vehicle_model:=sample_vehicle

sensor_model:=sample_sensor_kit

Alim R T

ros2 bag play ~/autoware_map/sample- rosbag/ -r0.2-s sqllte3 T:Eﬁi

Jinstall

AutowarexR 7
BEITTFERTR
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5; U) Spe Ctrum Te Chno log? S rocker --nvidia --x11 osrf/ros:humble-desktop rviz2

S rocker --nvidia --x11
ghcr.io/tier4/scenario_simulator_v2:humble ros2 launch

cpp_mock_scenarios mock_test.launch.py
scenario:=crashing_npc scenario:=traffic_simulation_demo
4. AutowarelpF smulaion_

A

launch_rviz:=true timeout:=60.0
®) Scenario simulation (dockerhR)
https://tierd.github.io/scenario_simulator v2-docs/user guide/RunWithDocker/
rviz2 ¥ B
rocker --nvidia --x11 osrf/ros:humble-desktop rviz2
scenario_test T EXR IR

rocker --nvidia --x11 ghcr.io/tierd/scenario_simulator_v2:humble ros2 launch cpp_mock_scenarios
mock_test.launch.py scenario:=crashing_npc scenario:=traffic_simulation_demo launch_rviz:=true
timeout:=60.0

: SRS —
io_simulator_ws/install/cpp_mock i flos/rviz/mock_test.rviz* - RViz (Fd51b755a846) —

o
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I
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save Remove Rename
¢ Time G
ROS Time: 723508423.97 ROS Elapsed: 22.28 Wall Time: 1723508424.00 | Wall Elapsed: 22.28 Experimental
Executing command: Save Remove Rent
ick/Mouse Wheel: Zoom. Shift: More aptions. anf
th ptd [57] mv Se6ak51dToabdf25dcara7 111 Seahaca- 1446057 aeebcdAchT cBASIROOR5AARTCT
sudo pipd install git+https://github.com/sloretz/off-your-racker.git

docker pull gher.io/tierdfscenario_simulator_v2:humble
rocker --x11 --oyr-mount $PWD/scenarios/UC-881-8881-Kashiwa.yaml -- g

docker run --rm

" with capabiliti
buntu22.84 nvidia-sni

PPORTED b ghcr.io/tierd/
4.6 (GLSL 4.6) k_test.launch.py
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U) SpeCtrum TeChHO logy ;Ic?d'//hl;fnke/masa/Documents/mapfiIes/AWSIM_v1.2.3

4. Autoware#FH

S ./AWSIM.x86_64

S source
/home/masa/Documents/autoware/install/setup.bash

S ros2 launch autoware_launch e2e_simulator.launch.xml
vehicle_model:=sample_vehicle

® Digital twin simulation:AWSIM sensor_model:=awsim_sensor_kit

map_path:=/home/masa/autoware_map/nishishinjuku_aut

https://tier4.github.io/AWSIM/GettingStarted/QuickStartDe&f-maP

AWSIMT EFC Bl

cd /home/masa/Documents/mapfiles/AWSIM _v1.2.3

JAWSIM.x86_64
autowareftZ Bj

source /home/masa/Documents/autoware/install/setup.bash

ros2 launch autoware_launch e2e_simulator.launch.xml vehicle_model:=sample_vehicle
sensor_model:=awsim_sensor_kit
map_path:=/home/masa/autoware_map/nishishinjuku_autoware_map
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@ MRM State
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