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b) FEEBEEMKSHIEE
ESChranidiET, HssARRESBRIsIRER, Hla:
RT3 SR IIRERSAD ;
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IRBIZIEIEE (AT ASGEMEEA) PRSI,

RS, HEEAREEIRAERASIERNEM L, ISR, EFNEHN
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SR
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jackson@jackson-virtual-machine: ~

:-$ sudo apt install ros-$ROS_DISTRO-slam-toolbox

7.3 B —IKSAME
EERRENREEM TIF=E FmE— & firstbot_description XHEHIZ!



chapt7/chapt7_ws/src ¥JFF vsCode F&i%=1EEB5N launch SHMBE, BE
[ &imSa slam_toolbox TEER3EE AT AEAVEEISET /map i
178%, FRAFRATRILAR rviz 1T TR

jackson@jackson-virtual-machine: $ ros2 launch slam toolbox online async launch.py use sim time:=True

B &iREa) rviz2 R ENAE TE

ZAIFEATINRAEIRER map, NESEHRAZRTALER, WERERR,
ANE?

&9 slam_toolbox EALRBEZE &AM map Fl base footprint, ME&HE!
Y map F odom , B H odom ZF| base footprint.
93 iEHA:

* mapsodom : HIFEREITEINRE, BB HR"2EHHE.

*  odomsbase_footprint | ESNATE, FHEEIINEIEIRI ARG, RIS ATTIOESIE.
FEERSITHE:

slam_toolbox X ERIERE, FMMESMAIERITEN, BRI TREAFEREEIERE
=.

BHEERE:
WNER slam BLAEEH AW, BEEITHEREATLANBAEAESEEEEES),; B, MREEHEET
W, slam {kIR#EPEE—EE,

WR{RLE SLAM R4 EEERT map » base_footprint :

o SREE: SLAM RIBRRESERIHERSZ, BEESBHEEER.,

o BREEEE: SRRIERRR AL AR AR, EREIEhE B BkEX.

- EXEEhESE: BETRRNINSIIAERIRE TFNE, EFRFER.
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7.4 B ERF X

(REEFERTE: nav2 map server EEL%E

: % sudo apt install ros-$ROS_DISTRO-nav2-map-ser

AT HEER, BIE— ST EStE R R EIAERLER

virtual-machine:
virtual-machine: : s2 pkg create jacksonbot navigation2

E1T FEfUBEMEE  (E: WRFTIRTHBEMR, AT T)

KT

ros2 run T ROS 2 ATl

nav2_map_server B8&, map_saver_cli AJHUTIHRTERIE

map_saver_cli BT, RAEREER /map IERAFRIEIRTEIAM

- room EERFIIEERIEER room , EM roon.pgm 1 room.yaml B3I

BTERR yaml XX (B RS AEER)

ma|

acK

O0rm.yart

room.pgm
: trinary
: 0.05
: [-14, -11.4, @]
1 0



Hrh mode: trinary Rt EREMERRBE =S 8E

Black: occupied White: free Grey: unknown
Resolution: 53R, FrREMERTNAMWIER T 0.05m

Negate R EBEURIMBE

FITEA thresh RIZE=MIASHID Tk

< 0.25 =A >0.65 L1 dhiE): SRAI
NERNRERBREEY 175 0?

Rt E RE R MNEIRER, CREEIERS, LRI RIS R
E, TRIEMERIM—MMIMET, BIEFHROATERSERIRES.

XMMBE A LFRYS: SiEEhE

HEHRERIX, TEEAAMAILAEES R 7!

=. MBASAESE: Navigation 2

Navigation 2 2— 1 FFRAIW=RASESR, EOBRRILT=ABSEEE
iy, ReNER A BRIERR B, BRIERATTFalztileE Aza),
MR T ABESMATEEN]. ALIMX—B#R, Navigation 2 27 EIN
BRI, EEELIN BahBR RS EATNEE, B ERERB R R ERD

7.5 Navigation 2 INBS %%
fEi##% Navigation 2 RIEAIISTRE—NFAES:  "1T7/91"
ROS 2 9 Navigation2 ST ARSEEIEN =8 ARISANATE



ITARE—MATFEHRERFRTARTIENORIRGH. ERERZATIRE Al, EIER ZRATNESE
ABEREZS, Hla0 ROS 2 Y Navigation2 {EZE,

BUER: INFEARRE. BRMUMERER, RUARIINSIISIITTES (NSh. B, &
%) .

TAMMESRLSE
— AT AR RER, £ TIURZER:
1. #5555 (Control Nodes)
XEEMN AR, BREHREER.
« Sequence (i) :

o BEIE—MRML ( FATLURE ) BRIREIRI;
»  ETEEBRIhAREIRRI.
» Selector (i%#F) :

o BEISE—THI (success ) BREIRLL;
o FTEERRMCIREIRN,
+ Parallel (3#17) :
o ERHUTRIEFER;
* FRDTERARMAUHIESR M RIRCE (W0 AREIE= N
2. HFH= (Leaf Nodes)
XL RRENITHI R E S,
* Action Node: HUTEMEIE, IN"BIEIBEF". "RHEREIES".

 Condition Node: #ERM, WI'BEESEN". "Bir2BCEL",

3. #5715 5= (Decorator)
FREMF T mAORENATS, H1a0:
 RetryUntilSuccessful: iz EZIRIH.
* Timeout: JFHRIRERERE.

Bl BRRTRREE

BN TRENMTE, BRELAT=MRESZ—:

b7 vt X
SUCCESS FWERNIHTERE
FAILURE FWEEM, FEREMSST

RUNNING SWEIRFEH T (LLAnIEEREs)



Navigation 2 SARERFHELR

ateToPose

g

- | A

Behavior Tree Plogine Behavior Tree
BT Navigator Server ‘ 1
XML

/ IFP '\CP‘
T o

Recovery Controller Planner
Server Server Server

Recovery Plugins Cantrol Plugins Planning Plugins

nav_msgs/msg/OccupancyGrid Sensor Data
e o
|

Cmd_Vel l geometry_msgs/msg/Twist Topic Action

Robot Base CP = ComputePathToPose
FP = FollowPath
Controller ollowra

TF Transforms

tf2_msgs/msg/TFMessage

sensor_msgs/

XEBHAITIUER:
#N: TF Transforms ; map ; Behaviour Tree ; Sensor Data

HiH: cmd _vel

1. TF Transforms

o HiRMRY: tf2_msgs/msg/TFMessage 2. map (H!!H)
« {ER: IRMLAIRREZETIRAE, HI40 map » odom -+ base_link ; + @B nav_msgs/msg/OccupancyGrid
. BiR: AT, BRI ARSSH, + PR IRARSSRIE (Global Costmap) -

« SEE: B map_server Ef slam toolbox fRfit;
« Fif: MRIERIERIGER, FRICIERSAITIEMEE.

. *ﬂﬁ BEH robot_state_publisher ] SLAM gﬁﬁﬁ,

3. Sensor Data ({&/&=3801E)

o EOHEMBY: 40 sensor_msgs/msg/LaserScan . PointCloud2 ;
- KR BGEEIL. REENS

« {EM: BFEMKMIBEE (Costmap) ;

f-S

.cmd vel
. Hﬁ*ﬂ geometry_msgs/msg/Twist
« IhEE: HlBBARSIEHRGREIS S,

+ 8IS : Robot Base Controller ;

. BE:
- Local Costmap: FF/EEsEH; * 3ER: controller Server FEAEMISHIES;
R — . BB NRGEHEHEINE A,
3z| 7] .
NEEAAEE

1) BT SinfR$SEs: 1ZIRSEHES XML AT AREAX G EER TE=
MRS 2RI AR AR



ZlESS: 2 Nav2 fOEERG, EHISHTRRIRTIRE,

» #l: {F Behavior Tree (T7A8) EHREHHEISINF,
o A B2 LEEES (A0 NavigateToPose)

+ fEith:
« iBFA Planner Server — i1 &&=,
< iAH Controller Server — H#{TIRME;
+ JEFA Recovery Server — S&ME;

iﬁ:ﬁag ?ﬁjﬂ}ﬁﬁ'ﬂfﬁy%g .xml Yﬁ—, ﬁuflﬂ navigate_w_replanning_and_recovery.xml .

.

£15 Planner Server #l%I280REZES . £BHENL

FhjE Controller Server 154I28AR532E : {RIES BRI, &SI EBIFIBEER
RN HEE ST REXI B AR,

F£iA3 Recovery Server (kS8R5 =s: MNEARNIKREITATAMEEARIRE.

jackson@Jackson-virtual-machine: ~  Q X & Jackson@jackson-virtual-machine: ~

i sudo apt install ros-SROS_DISTRO-navigation2 P 0-nav2-bringup
[sudo] password for jackson: [sudo] password for jackson:
Reading package lists... Done Reading package lists... Done
Building dependency tre Done Butlding dependency tree... Done
Reading state information... Done Reading state information. .. bone
The following packages will be upgraded: The following packages will be upgraded:
ros-humble-navigation2 Tos. hunble-nova- beingup

1 upgraded, 0 newly installed, 8 to remove and 438 not upgraded 1 upgraded, © newly instolled, 6 to remove and 437 not upgraded.
Need to get 5,572 B of archives. Need to get 23.1 kB of archives.
fiiter il arariE, (B @F el il didl e il e o After this operation, 8 B of additicnal disk space will be used.
Get:1 http://packages.ros.org/ros2/ubuntu jammy/main amd64 ros-humble-navigation| cet:1 http://packages.ros.org/ros2/ubuntu jammy/main amdé4 ros-humble-nav2-bring
2 and64 1.1.18-1jarmy.20250618.812434 [5,572 B] up amd64 1.1.18-1jammy.20250618.013411 [23.1 kB]
Feiclizel 5,57 B i 25 (@25 H5) . Fetched 23.1 kB in 3s (8,407 B/s)

: Ignoring file 'ros2.listsudo apt updatesudo apt install ros-humble-rqt-tf-tre} \. yon0ring File 'ros2.listsudo apt updatesudo apt install ros-humble-rqt-tf-tre

" in directory 'fetc/apt/sources.list.d/’ as it has an invalid filenane exte| o .y¥ tn directory 'fetc/apt/sources.list.d/' as it has an invalid Filename exte

nsion

(Reading database ... 333852 files and directories currently installed.) (Reading database ... 333892 files and directories currently installed.)
e unpack ... /ros-hunble-navigation2_1.1.18-1jammy.26250618.012434_and | proo tal S0 ITEs Lor T e e 1.1 18- 1 janmy. 20250618, 613411_an
64.deb ... d64.deb ... - -
Unpacking ros-hunble-navigation2 (1.1.18-1janmy.20250618.012434) over (1.1.18-13] ynpacking ros-humble-nav2-bringup (1.1.18-1jammy.26250618.613411) over (1.1.18-1
ammy.20250210.230037) ... . R jammy . 20256210.230152) ...
Setting up ros-humble-navigation? (1.1.18-1jamny.26250618.012434) ... Setting up ros-humble-navz-bringup (1.1.18-1jammy.20250618.013411) ...

Ignoring file 'ros2.listsudo apt updatesudo apt install ros-humble-rqt-tf-tre Ignoring file 'ros.listsudo apt updatesuda apt install ros-huable-rqt-tf-tre
e -y' in directory '/etc/apt/sources.list.d/' as it has an invalid filenane exte o .\ i i, directory '/etc/apt/sources.list.d/' as it has an invalid filename exte

NGRS LEE Navigation 2 [EIRT Navigation 2 iXEH T BaBIThRE
A9 nav2_bringup RTLUHI1TREE,

7.5 BE Navigation 2 2§

AILUE Navigation 2 S{F—M&EIR, REBLEMMENIERRIEIRCRIRTLUER T
18, BMNELOEREAPETSEA, MEEHIT LR,

S8 RRABIR. BIRRBIR. TSSAREA

HAIRFEAR nav2__bringup L{EKEBEIR], £ jacksonbot navigation2 gl
2 config BR 1§ nav2__bringup BiIASEEHIZ config BRT, #BALITd

DISTR




JUEREES S8 KEELSA:
™ topic B X TIERANIRE ™ frame FEAXTLIRRBIRIRE

PRY RIEERRLIRR, HTIREMLN, WRNBAFRZSERETK: IF
%, TN REREE. FRLAEE BN IERBEIH O HBERY robot_radius 2
B 0.12,

TRXENSHREEER, EATLIEREZIZRRY URDF, FrAXEHEEHE
BHRMNECFNEE, BININFETUSR—RE, —RATRILEERIRET,
SHCEENSRARNKNER—EE, XEEEROSIRAE, HEHMLXEFIE

SHEENTIRERIXE!

7.6 85 launch {4 EEISHR
£ jacksonbot_navigation2 IhEeE F#T#E navigation2.launch.py

BANLATE:

t get package share directory
1 Tt t nLaunchDes« 1pt1
generate launch description():

fishbot navigation2 dir = get package share directory(
ackson on2

nav2 br ingup dlr

use_sim time = launch.substitutions
28 ime', default=
map_yaml path =

nav2 t . ] I
e', default=os path join(fis hbot nav lqatlun dir, ‘confi

tion(

L i e', default lue=use sim_time,
description= € 1 n ( ock if true'),
path
description=
t( ‘par P

lue=nav2 param path,

r m .
description='Ful

nav2_bringup dir,




p': map_yaml path,
time': use_s

sim time,
e': nav2 param path}.items(),

', rviz _config dir],
sim time': use_sim time}],

BICEEHT CMakelist, B—/REIE—HHIIIREREEBER CMake &

KinfEShE, (FolgeBEE It ReEREME LR ~ELAE T, EEFE(R
EFRENEIENIEAI vsCode L5 REFE IR : Timeout —XifE, TFHEX
HiR. XEERABRIIESERENSABAE R EHEA 2D Pose Estimate
EEABN EFARRI LI ARRRR,

HNTLEIRKBREEL B Hk, XMEENENETLNSASES
MINERI KT SEGE IR — R TR AKRY

FAE Global Planner EcEREGEIRIEEBRMEERIT BRIFERAMHREL.

}

7.7 BREBREM

£ L— " uE R Nav2 Goal FEfEEFE—MIEH A LASLNEB RSN



Jopt/ros/humble/share/navz_bringup/rviz/navz_default_view.rviz* - RViZ

Waypoint / Nav Through Poses Mode

EREREERRSMEN HEMERNSH

B FEX A LASEER [FERTA Nav2 Goal @& MuE (ETEE
EBRAFENN NOAE) XEXRTER (FELTRR)

mEE FEM Start Waypoint Following BIEIFHASHR



TMowCamera (LSt pFocsCamers Mewwe  ~ DPoEstmits Y RRMMFOR  Nw2Gow ¥ =

23 pisplays.
~ ® Global Options

(((((

7.8 SHIIEPRIZISEE

ETRARBZAMYNEBBRITHIRES, RARNIEFER LE—ES
R, MEESRBERSTUTHE, KRSBYEASTRRNEMDEEE?
TRFATTLASER—T:

HATTUUERXKIE T NS ERIZBEME HRAIRERE (ENRIRBIIEEY
RORE, AILAERNAAERAE) Ba A ENGEERtTS




EBRAIMGEIES KRR LAERIALIMNY T, XRRT ESATHTRES, &
ELAENEENERER, —BRIFHNESIMSF NN hE
1TEFTAL)!



7.9 LSRR

RENEXAFEIERE 5HZ > INRAEE AT TR E B EHENAE
>R E (P AEE S
o1 Navigation2 fEZR=/88: 1=HI28. MXIzE. WwE=8

M e BB EHEFIREFITRRAIZE, UMM ZEEHRERES
£, FJFH nav2_param.yaml 3X{43#Z! controller server

TAEERNT theta FUE

BIMIRIRZERIAFR AR, BPARISEEEN AN/ FiE 2 R+iR
AR, BERNBEATETUEY, XMERFKFEAGE, AKXT

A I—RIERFRIRENNSEARNER

HSEHKIE B4 inflation_radius BUIRERL 0.24 (EEFHIMEERI THIEEA
IHRZ 0.12)

E Al ed =1

|
S

AILUR I ARHERAMRZ T TSI IR, RNEERERERN




7.10 AN AR B E

ECRIFLEAN AR A i1, (BEVIEEAZI A EEE 1 KPUEEFETT, XFHIEE
RBEART, TEiEHSEE ST E xy tolerance ; yaw goal tolerance;
xy_goal_tolerance BIf% 0.15 KFERIEZIRE 0.15 K,

IR BARLUBEEERIA), XKNESEWSAEBIRFAHER AR T

Sin!

SHINEERESSHBERIER, TEHANBNES SRS HoiH!
M. #HRASRERARERD

[E A )2 B B2 A SHRAY:

[35h gazebo BEUFENZAFAFENRE -> B350 Navigation2 Rviz INERE
HE -> EHE (R 2D Position FEaiREHSEALIE

WEHMNZE— I EaiEilszA, FREABUEFHE—EMELBR,
LERTIAEE IR ATER Rviz IAE, {EEBRERAHRARMGI T !

ELRAIE T, SMARAR—MRR, BIBSZRORTREABIN. A=
HABRARET L SRASIMEADE.

717 ERIERIIR SR AR

"f#F8 2D Position FatRFNIEEAME" -> amcl T RiREEFUERESEL
SN Ea =]

FTLATRAIERLS amcl TRRMIEALLMITEE, SFEssAREUE.
BEhESHE, BAUTBAIUERLTER:



jackson@jackson-virtual-machine: ~

: 5 ros2 node info famcl

amcl

Subscribers:
/bond: bond/msg/Status
fclock: rosgraph msgs/msa/Clock
/initialpose: geometrv_msqgs/msg/PoseWithCovarianceStamped
/map: nav_msgs/msg/OccupancyGrid
[parameter_events: rcl_intertaces/msg/ParameterEvent
[scanT senser—msgs/msgflasersScan

Publishers:
famcl/transition_event: lifecycle_msgs/msg/TransitionEvent
famcl_pose: geometry_msgs/msg/PoseWithCovarianceStamped
/bond: bond/msg/Status
[parameter_events: rcl_interfaces/msg/ParameterEvent
/particle_cloud: nav2_msgs/msg/ParticleCloud
Jrosout: rcl_interfaces/msg/Log
Jtf: tf2_msgs/msg/TFMessage

Service Servers:
famcl/change_state: lifecycle_msgs/srv/ChangeState
famcl/describe_parameters: rcl_interfaces/srv/DescribeParameters
famcl/get_available_states: lifecycle_msgs/srv/GetAvailableStates
famcl/get_available_transitions: lifecycle_msgs/srv/GetAvailableTransitions
famcl/get_parameter_types: rcl_interfaces/srv/GetParameterTypes
famcl/get_parameters: rcl_interfaces/srv/GetParameters
famcl/get_state: lifecycle_msgs/srv/GetState
famcl/get_transition_grap lifecycle_msgs/srv/GetAvailableTransitions
famcl/list_parameters: rcl_interfaces/srv/ListParameters
famcl/set_parameters: rcl_interfaces/srv/SetParameters
famcl/set_parameters_atomically: rcl_interfaces/srv/SetParametersAtomically
Jreinitialize_global_localization: std_srvs/srv/Empty
frequest_nomotion_update: std_srvs/srv/Empty
[set_initial_pose: nav2_msgs/srv/SetInitialPose

Service Clients:

Action Servers:

Action Clients:

ZTORILTE T MER: BIAFIME HBITRE T initialpose i&# AT
LAIVES

ERA I TRIIIRAEE

-~ Nav2 Goal
jackson @jackson-virtual-machine:

:$ ros2 topic pub /initialpose geometry msgs/msg
/PosenithCovariancestamped "{header: {frame_id: map} ,pose: { pose: {position: {
x: 8.0, y: 0.0, z: 0.6}}}}" --once
Waiting for at least 1 matching subscription(s).
publisher: beginning loop
publishing #1: geometry msgs.msg.PoseWithCovarianceStamped(header=std_msgs.msg.H
eader (stamp=builtin_interfaces.msg.Time(sec=6, nanosec=e), frame_id='map'), pose
—geometry_msgs.msg.PoseWithCovariance(pose=geometry_msgs.msg.Pose(position=geome
try_msgs.msg.Pointi .0, y=0.0, 0) i i
(

:-$ ros2 topic pub finitialpose geometry msgs/msg
/PoseWithCovarianceStamped "{header: {frame_id: map} ,pose: { pose: {position: {
X: 0.0, y: 0.0, z: 0.0}}}}" --once
Waiting for at least 1 matching subscription(s)...
publisher: beginning loop
publishing #1: geometry_msgs.msg.PoseWithCovarianceStamped(header=std_msgs.msg.H
i rfaces.msg.Time(se e map'), pose
osewithCovariance(pose=geometry_nsgs.msg.Pose(position=geone
.0, y=0.8, z=0.8), orientatic ometry_msgs.msg.Quaternio
@, w=1.0)), covariance=array([®

:$ rosz topic pub /initialpose geometry msgs/msg

/PoseWithCovariancestamped "{header: {frame_id: map} ,pose: { pose: {position: {

b x: 0. , 0.0}}}}" --once

Waiting for at least 1 matching subscription(s)...

| Watting for at least 1 matching subscription(s

Waiting for at least 1 matching subscription(s

publ eginning loop

 publishing # metry_msgs.msg.PoseWithCovarianceStamped(header=std_msgs.msg.H | :

eader (stam iltin_interfaces.msg.Time(sec=6, nanose , fram map'), pose

| =geometry_msgs.nsg.PoseWithCovariance(po: eometry_msgs.msg.Pose(position=geome | i

try_msgs.msg.Point(x=0.0, y=0.0, z=0.0), orientatic ometry_msgs.msg.Quaternio
)), covariance=array([®




XEBAEIERSA amcl HlEmASRINEESEALRRRRMIE, & Rviz
ISR AZEE L HMEE LT,

(IXEBFAINZEATE gazebo U EARERS, BAILURERBECH KEAT
Sz18%E ROS #9)

i XBMREITEERAEAMT, MESIET/UR, BRIET 3 REKAT

F Mt LAfE A Python 8 C++ ¥ %A 4, Navigation2 121t T
nav2_simple_commander i Python &, ENTaTLAEEEEAR,

£ src Tap1TRIEINEER: jacksonbot application ### Python SN
LA

(initial se)

LNav2Active()

S\ BasicNavigator R TIR2E FATSAR(E
SCEMEEEEEN initial pose H{EENYITASURE
£ setup EBiEAE (python & setup, c/c++2 CMake)

FER! ! BXETEERENMEIR, EFAE python IHEEERHEMERT
_init_.py SEHARCTHITINEEG, RENRRBIZM TICEAR ME M
MR REEREETHEEE M T X LR EEREGE !

BINXBIEITHIE python R& launch 344, FrLUZITa<S
Ros2 run jacksonbot application init_ robot pose

FRIXEIZE init_robot_pose.py !



/

EITIERTERILITER:

fopt/ros/humblefshare/nav2_bringup/rviz/navz_default_view.rviz* - RViz
File Panels Help

“Move Camera [ JSelect < FocusCamera ™3 Measure . 2D Pose Estimate @ PublishPoint ~ # Nav2 Goal = =
I Displays [©]
~ # Global options

» Pl Map

» [ Global Planner
» [ Controller
eals

v
v
v
v
» & Amcl Particle swarm [V
v
v
v

‘Waypoint / Nav Through Poses Mode

7.12 {&£F3 TF SREXHL28 ASERTE

% amcl IEAIETIE, B EVEATEERIE, SABRITER map 5
base Z/E TF ﬂ‘% BB ASNSRASHRENA 88 A SER B IR BB TF Wl
B,

FE E—REBER TR get_robot_pose.py FEALITEE:

XAMUASFD 5.2.3 AUBREAI BRIZA T ATV map £ base_footprint
HIAARE G . Setup EMENMTIEER, BIRIZITIHESI, YIIRHAIE
FEEhzhR, FEEZRERL.



uper(). init
Lf.buffer =

1 time.Time (second lpy. e.Duration(seconds=1
nsform result.trans

rotation euler
transform.r
transform.r

transform.rotation R rotatio

(o y.init()

node = TFListener()
py .spin(node)
py.shutdown()

45 ]+ 4~ H e H

RN s ARSI 2L mE T .

713 FEREOHITRSASM

Navigation2 X35MEMt T BT SMERNE RS —aFEE



FREEERTEHNSR, MR RIRTE

SEFPRARZEFRERSRE, RTERSFE, thifEIkBRS R IEHE
BENiR. EiSinaERinERFEXm<S, HiIEER:

;% ros2 action list

Jassisted_teleop

J/backup
Jcompute_path_through_poses
Jcompute_path_to_pose
Jdrive_on_heading

/follow_path
/follow_waypoints
/navigate_through_poses
/navigate_to_pose
/smooth_path

/spin

Jwait

Hrh navigate_to_pose Fi2F T IRSAE RIEKAIEE

:$ ros2 action info fnavigate_to_pose -t

Action: /navigate_to_pose
Action clients: 4

/bt_navigator [nav2_msgs/action/NavigateToPose]

/waypoint_follower [nav2_msgs/faction/NavigateToPose]

Jrviz2 [nav2_msgs/faction/NavigateToPose]

/rviz_navigation_dialog_action_client [nav2_msgs/action/NavigateToPose]
Action servers: 1

/bt_navigator [nav2_msgs/action/NavigateToPose]

BEEOBR

:-$ ros2 interface show nav2_msgs/action/Navigate
ToPose
#goal definition
geometry_msgs/PoseStamped pose
std_msgs/Header header
builtin_interfaces/Time stamp
int32 sec
uint32 nanosec
string frame_id
Pose pose
Point peosition
float64 x
float64 y
float64 z
Quaternion orientation
float64 x @
float64 y 0
floate4 z @
float64 w 1
string behavior_tree
#result definition
std_msgs/Empty result

#feedback definition

geometry_msgs/PoseStamped current_pose
std_msgs/Header header
builtin_interfaces/Time stamp
int32 sec

uint32 nanosec
string frame_id
Pose pose
Point position
float64 x
float64 y
float64 z
Quaternion orientation
float64 x @
float64 y 0
float64 z @
float64 w 1
builtin_interfaces/Duration navigation_time
int32 sec
uint32 nanosec
builtin_interfaces/Duration estimated_time_remaining
int32 sec
uint32 nanosec
int16 number_of_recoveries
float32 distance_remaining




BB EIEENEREOSA: goal / result / feedback =4NER%
(BBIZRINER) FITUER—Li 2 IEMNEE (TRIBR)

amars o pose nFo

& Navigation 2

Navigation:  active

Localization: active

ttttt

B = —HFAITLUERG ST REENBARILBirR, BREFRIIE
BILAJRS python SU4SESLIX—BHR, {#F nav2 simple commander FEq
gestil, £ application BR T nav_to_pose.py SEALATIR:

5 |
main()
py.init()
navigator = BasicNavigator()

waitUntilNav2Active()

r.get clock().now().to msg()

BEEiEmziThESEMTR

BT EXIEE:

X



INFO] [1752030996.835877041] asic navigator]: Fiiit: 1.098797221
INFO] [1752030996.951989283] c_navig "l .082021691

Add
INFO] [1752030997.073888721] a -] i 0.878614431 s | _ k
IIJFD] [1752030997.198340891] a _na r]: Fit: 0.888991767 = <» Mavigation 2 = §

[1752030997.323583601] avi r]: 0.80837011 s

[1752030997.433553441] g a r]: i 0.714430205 |
IIJFD] [11‘5 030997.547546784] as : ] Flit: 0.718727189 I=E Localizatlon: active
INFO] 997.657443520] [basic_navigator]: i 0.626358774 ; Feedback:  reached
INFO] 997.771863984] as ator il 63888595 s |
IHFD] 997.878274545] 40

Navigation: active

[

[

[

[

[

[

[

[

% ETA: 0s
b Distance remaining: 0.00 m

[ 997.984347389] EL i r]: : ] Time taken: 0s

[ 998.090376737] asic navige r]: fl 5 S| Pr N Recoveries: 0

[IIJFD] [1752030998.197044718]

[INFO] [1752030998.301910408] _ Y

[INFO] [1752030998.407981059] asic navi r]: 0.0 s g E& Reset

[ .

[

[

[

[

[

[

[

[

[

[

[

[

[

Pause

fa

II.IFD] [1752030998.520226221]
[1752030998.636041963 ]
[1752030998.755738101]

IIJFD] [1752030998.873 874761]

INFO] [1752030999.000 8

INFO] [1752030999. 12

II.IFD] [1752030999.2
[1752030999.
[IISL(LO(JBQ‘

Waypoint f Nav Through Poses Mode

II.IFD] 9995

INFO] ‘81.;051192]
INFO] 030999.929359067]
INFO] [1752031000.043989761]

BRIt ZIAREERRS, REERASHI!

ZEHA TN T BN BirRSIIBRARNES, BETRB(IIHEANTELRRE
—iR, ZTEFERSMBERNZS!

7.14 BABZEOHTIERS
BRSMMNBEREEARS, RSS2 follow_waypoints
(REIR, FXBHHEHME 11 client, £F ROS FREEFHEN—HERY)

S ros2 action info /follow_waypoints -t

Action: /follow_waypoints
Action clients: 1

/rviz_navigation_dialeog_action_client [nav2_msgs/action/FollowWaypoints]
Action servers: 1

/waypoint_follower [nav2_msgs/action/FollowWaypoints]

EERINTUERBEREOGER:

:$ ros2z interface show nav2_msgs/action/FollowWa

ypoints
#goal definition
geometry_msgs/PoseStamped[] poses
std_msgs/Header header
builtin_interfaces/Time stamp
int32 sec
uint32 nanosec
string frame_1id
Pose pose
Point position
floated x
floatea y

float64 z

Quaternion orientation
float64 x ©
float64 y ©
floated z @
float6d w 1

#result definition
int32[] missed_waypoints
#feedback definition
uint32 current_waypoint




Bir: Binm#E SR 2E8SMINARS KR SRIEREBRERES
Application BR T#i#E waypoint_follower.py ALATAD:

).to msg()

k().now().to_msg()

e.position.y = @
rientation.

k().now().to m

vigator.get logg ).error('F

MEBLR—HRVERE, EFEIMETHESNESITR

+ @ AmclParticle Swarm V!

+ [ Global Planner v
[INFO] [1752042455.583824284] : BH5S 2 [ !
[INFO] [1752042455.706376561] [basic | BiRHS : » §% MarkerArray v
[INFO] 814955294] [basi BHES :
[INFO] [1752042455.925562735] [basic | HiEES
[INFO] [1752042456.04006 [basic | HERES
[INFO] [1752042456. 15133[)u.401 [basi BiiS :
[INFO] [1752042456.269802794] [basi BinEmS : ‘
[INFO] [1752042456.384 [basic_| BiFHS :
[INFO] [1752042456. [basic_ BiRHS :
[INFO] [175204245 [basic | BiRS
[INFO] [1752042456. '31361421 [basi BfnES . Add
[INFO] [1752042456.814390669] [basi GBS — -
[INFO] [1752042456.919826291] [basic | BiEs - 2 | L
[INFO] [1752042457.625730719] [basic | BHES : Navigation:  activewn
[IHFU] [1752042457.132514448] [basic BiiS : Localization: active
[INFO] [1752042457.241807984] [basic_| BinEmS :
[IIJFO] [1752042457.349376214] [basic_ BiFES Fe=iirds i
[INFO] [1752042457.457366146] [basi BiRES : ETA: 0s
[IIJFU] [1752042457 .5643 [basic | BiFkES EIETES Dy 0
[INFO] [1752042457.679398228] [basic | LT R Time taken: os
[ ] [1752042457 383] [basic_| BinES ! ’
[IIJFO] [1752042457.901495512] [basic BHRES : Pause
[IIJFO] [1752042458 @11163948] [basi BHES : Reset
[INFO] [17520424 3709794] [basic | BirhS
[II.IFU] [17520424 61024 (ES N TR=R; 2. waypoint / Nav Through Poses Mode
[1NFo] (17520424 831229] [basi ’

n- virtual-machine: Reset



JUBEZIEBERINSEI T, F FRENSGETAEREFEIAETRE— M5
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