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ROS2 Ij7|X| M4 H

[Topic]
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ROS2 Ij7|X| M4 H

[Service]

712 ek HAIX] S4 A2 MH|A Q3 (Request) dt= BS
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ROS2 Ij7|X| M4 H

[Action]
o HIS7|AlL E7|A] QIS HAIX] SAAl HHA

Al
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ROS2 Ij7|X| M4 H
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- Termia Turtesi
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= (Default Namespace) (Default Namespace)
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= (Namespace X|7d) (Namespace X|7d)
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ATHA| 274 1704
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ROS2 A& - turtlesim 1EHA|

Activities [ Terminator 11213 13: 00

TurtleSim ~ X

victor@victor: ~

*9
a2 victor@victor: ~83x10
/'o

a Turtlesim

AlSH
=]

victar@vickoar: ~ 83xQ
Terminal Turtlesim 7

2
|

174 178

(Default Namespace) (Default Namespace)

174 174

(Namespace %| &) (Namespace %|7d)

174 271
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Activities %~ turtlesim_node

TurtleSim

ROKEY
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ROS2 &5 - turtlesim

Activities [=] Terminator 11813 14:44 D

TurtleSim victor@victor: ~

Terminal Turtlesim TR Al s i B

171 174

(Default Namespace) (Default Namespace)

171 174

(Namespace X|%) (Namespace X| %)

17 274 victor@victor: ~ 80x3

victor@victor: ~ 80x5

Params

turtiel/rotate_absolute . - =
Turtlesim 23 £ node
Jturtiel/rotate_absolute/_action

Mteleop_turtie
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ROS2 A&

Activities [=] Terminator 11813 14:36 0 S DI

" . TurtleSim

_ Terminal Turtlesim

174 174

(Default Namespace) (Default Namespace)

victor@victor: ~
m - ST

3¢HA| 174 274

15HA

42|

SEHA|

VO VIO ~ OS2

victor@victor: ~ 83x5

Turtlesim &4

Namespace 478

Rurtiel/turtiel/rotate_absolute

Rurtielturtiel/rotate_absolute/_actionffeedback
Rurtielturtiesim lIII!I!l furtielturtiel/rotate_absolute/_action/status !.l
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Activities

Turtle

25

&
‘* 7. Node Graph
& | Nodes/Topics (all)  ~ I
Group: |3 |T Namespaces Vv Acti

Hide:  Dead sinks Leaf topic

11816 18:40 0

victor@victor: ~

victor@victor: ~ 101x9

victor@victor: ~101x8

®
&=

frokeyljvictorl

frokeyl/turtiel

/rokey1/turtiel/rotate_absolute

frokey1/turtiel/rotate_absolute/_action/feedback

/rokeyl/turtiel/rotate_absolute/ action/status

frokeylfturtiel/color_sensor

/rokey1/turtiel/cmd_vel

frokeyliturtiel/pose

Turtlesim &3 £ node

Namespace + Node 0|§ A7

G
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Activities [=] Terminator 112816 16:29 1 & 0

victor@victor: ~

victor@victor: ~ 103x9

victor@victor: ~103x13

Turtlesim &34 ol

Namespace + Node 0|§ A7
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Activities

TurtleSim ~ X

W

Terminal Turtlesim

171

(Default Namespace) (Default Namespace)

174 174

(Namespace X|73d) (Namespace X|d)
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112816 18:

victor@victor: ~

victor@victor: ~ 107x7

victor@victor: ~ 107x6

victor@victor: ~ 107x14
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Activities

X rqt_graph

=

Hide: v Dead sinks

TurtleSim

.Node Graph
Nodes/Topics (all)

-

Mturtie2

furtie2/cmd_vel

—

Mturtie3

furtie3/cmd_vel

fturtie4 /

Nturtie4/cmd_vel

v

Group: '3 |T Namespaces Vv Actions Vv tF v/ Images

fturtiesim

rqt_graph__RosGraph - rqt

victor@victor: ~

victor@victor: ~ 80x5

v/ Highlight v Fit |3

Leaf topics v Debug v tf v Unreachable v Params

en -". L} “:|

_ a3

17

1¢HA
= I (Default Namespace) (Default Namespace)
251 174 174

= (Namespace X|7) (Namespace X|7d)
3¢HA| 17 271
ATHA 27 1704
5THA 27 270

fturtlel

fturtiel/rotate_absolute

fturtlel/rotate_absolute/_action

fturtlel/rotate_absolute/_action/feedback

fturtiel/rotate_absolute/_action/status

/teleop_turtle

Mturtlel/cmd_vel

—

ROKEY BOOT CAMP



R 4
ROS2 A&

s

Activities [=] Terminator 11816 16:39 1

TurtleSim

e
ad
o)

victor@victor: ~

victor@victor: ~ 114x6

55 victor@victor: ~ 114x6

Terminal

171

(Default Namespace)

174

(Namespace b))

174
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Turtlesim

171

(Default Namespace)

174

(Namespace k)]

27

victor@victor: ~ 114x7

victor@victor: ~ 114x10

Namespace2t Name 478

Home



Activities X rqt_graph 118813 15:46 0

victor@victor: ~

victor@victor: ~ 80x6

victor@victor: ~ 80x18

A B OPDPOAOE G

rqt_graph__RosGraph - rqt o x
2{Node Graph D® -0
£ | Nodes/Topics (all) - |/ / Bl®l &
Group: |3 +| Namespaces v Actions v tf v Images | v Highlight v Fit 5
Hide: v/ Deadsinks v Leaf topics v Debug tf v/ Unreachable v Params . h
17| 17]
(Default Namespace) (Default Namespace)
Rurtiel
= ———— — — oh| A “
'4’—""——,--_'_'_'_'_ Rurtiel/rotate_absolute _—_hh__"“"———___ Rurtie3 2= (Namespace X|d) (Namespace X| %)
1
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= — - —— ch
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ROKEY BOOT CAMP

Activities

[=] Terminator

TurtleSim

Terminal

171

(Default Namespace)

174

(Namespace b))

174

Turtlesim \
174
(Default Namespace)

74 furtleSim
(Namespace X| &)

27

victor@victor: ~

victor@victor: ~ 100x6

victor@victor: ~ 100x7

victor@victor: ~

victor@victor: ~ 100x8

victor@victor: ~ 100x8




ROS2 A&

ROKEY BOOT CAMP

Activities

TurtleSim

1st Namespace2t Name

ZkZE
o e |

11816 17:05 1

victor@victor: ~

victor@victor: ~ 114x4

victor@victor: ~ 114x4

victor@victor: ~ 114x5

victor@victor: ~ 114x7

Terminal

171

(Default Namespace)

174

(Namespace X|%)

174

171

(Default Namespace)

174

(Namespace X| &)

27




R 4
ROS2 A&

Activities ] Terminator ng1617:02 0 e e

TurtleSim > c 7 A

(Default Namespace) (Default Namespace)

victor@victor: ~
174 174

victor@victor: ~ 114x6 (Namespace X|d) (Namespace X|73)

174 27K

victor@victor: ~

Dvickor: ~ 117x4

Dvickor: ~ 117x4

victor@victor: ~117x12

2nd Namespace2} Name Z}Z} 27
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= A ' Mturtiel/rotate_absolute/_action
L emima [ Tutesim |
174

Activities

X rqt_graph

TurtleSim

7. Node Graph
& | Nodes/Topics (all) -
Group: |3 |- Namespaces V Actions v tf v Images

Hide: v Dead sinks

11816 17 : 28

rqt_graph__RosGraph - rqt

V! Highlight v Fit | £

Leaf topics v Debug v tF v Unreachable v/ Params

[rokeyl

[rokeyl/victor2

rokey1/victor2/cmd_vel

/rokeyl/turtiel

/rokeylfturtiel/cmd_vel

Irokey1pvictorl

fturtlel

fturtlel/rotate_absolute

174 rtlel/rotate_absolute/_action/status

lel/rotate_absolute/_action/feedback

| fteleop_turtle

[rokey2jvictor2

12
= I (Default Namespace) (Default Namespace)
174 174
28|
(Namespace %| &) (Namespace X|7%)
3| 17H 274
a7 27k
STHA|

Irokey2/victor2/cmd_vel

[rokey2/turtiel

frokey2fturtiel/cmd_vel
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ROS2 & - LE2F HAIX| E4(10%D)

I E (node)
= Of2l 23X & Node A, Node B, Node C ZtZIe| LEE2 ME |7|HOE MessageE HE

= $¥SLDX} 3t EfAT T} WOIELE HAIX|2 HAL|= L EJ} S0{LtH AJARIO| 2HE

Messages
Node A >

Messa\ Messages

Node B
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ROS2 & & - o HA|X] E4l(10%

E | (topic)

Ol2f 12| "Node A — Node B, 'Node A — Node C'H & H| S 7|4 Thabgk HA|X| S4=41 Hhy
msg HA|X| FEfe| HIA|X|§ & ZtSt= Publisher

HAIX|E T55I= Subscriber 7t2| S

O|l&= 1:N, N:1, N\:N S & 75

ROS HA|X] S4lof|A 71 Ee| AFEE|= S41 0|

Publisher

Topic
Node A

Topic
Messages Messages
Subscriber

\ 4

Node C
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5 - 22 HA[X] &4

ROS?2

MH| A (Service)

= O}2f 12 9| "Node B - Node CKX & F 7|4
= MH|22] 8% (Request)S Sti= F2 Service client
« MH|AC
. EXgHNS

UL HIA|X| S54
S = (Response)= St= &= Service server
St=

- MHA 2% YW SE

T =2

Ef(Request/Response) EE8F 20| A A F 8 msg

Publisher

Topic
Node A

FAl

o T

SC0|AUE Thut @ 2 ¥ +d = At A4S M= MH Thatel S

HA| K| HE o2 srv HA|X|2} &

Subscriber

Service
Request

Node B

Client

Topic
Messages

\ 4

Node C

Service
Server

Service
Response
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ROS2 & & - o HA|X] E4l(10%

o1 M (Action)

= E I (topic)d} MH|A(service)2| &

= UM =5 9 UM ZiuE HESHE WA 2 MH|AQLZD
[ H

Wo EuI} 22 WAX HE

J

2
rx
El

FAIl
o4

[ |
2
i

M 5 5 /u| E9 /A9 Goal/Feedback/Result) HA|X| Eot A HAZ Tt msg HIA|X|2] HHOE action HA|X|2t g

Node A

Action
Server

Subscriber

Node C

Service
Server

Service
Request

Service

@ Action Goal \$ Response

(Goal Service)
@ Action Feedback
(Feedback Topic)

® Action Result

(Result Service)

Node B

Service
Client J{_Client

ROKEY BOOT CAMP



ROS2 & - LE2F HAIX| E4(10%D)

n}t2}0| E{ (Parameter)

= ZF L Cof oi2t0jE| £ Parameter serverE AW A|7{ 2|5 2| Parameter client Zt2| 4122 nl2I0O|EE
HZASI= Ho 2 MH| A 54

» L C L] O7HSs = S EE If7fHFE MH|A HAIX] S4 WHS ARSI L E LR E= 2R 0AM A

X8 (Set) StALE HAT = A, HAl 71 (Get)24M AHEE = A4l St= HOM SX0| L&

]

Publisher
Parameter
Node A
Action
Server

Parameter

Node C
Service
Server

Service

Set Get Request Set Get

Service

@ Action Goal Response

(Goal Service)
@ Action Feedback
(Feedback Topic)

@ Action Result

(Result Service)

Node B

-Action Service
Client Client

*
Server

Get
Set
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R 4
ROS2 A& - QI HAIX] E41(10%h

$ $
[turtlesim /clear
[teleop_turtle /kill
[reset
S /spawn
/parameter_events [teleop_turtle/describe_parameters
/rosout [teleop_turtle/get_parameter_types
[turtlel/cmd_vel [teleop_turtle/get_parameters
[turtlel/color_sensor [teleop_turtle/list_parameters
[turtlel/pose [teleop_turtle/set_parameters
[teleop_turtle/set_parameters_atomically
S /turtle1l/set_pen
[turtlel/rotate_absolute [turtlel/teleport_absolute
[turtlel/teleport_relative
[turtlesim/describe_parameters
S [turtlesim/get_parameter_types
[turtlesim [turtlesim/get_parameters
Subscribers: [turtlesim/list_parameters
[turtlesim/set_parameters
[turtlesim/set_parameters_atomically

[turtlesim
Subscribers:
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ROS2 & & - ROS2 Topic(11%h)

= “Publisher’ 7|53} SA|0] EI(0: Topic D)2 T*+E5= “Subscriber e T S A0 3

= XjiO| W3t EEZ ME pEg £ QA Y =2 AZ

= EL 7|52 SHof w2} Crst HHo = AIEe = Aol O|H RAMOE CHYTH 2of| A &

= ROS 22 UA|0] 70% O] 40| EZOZ ALEEH

= S A Fo 71 7[20] £ 71 HE|2A0| = WY

= H|S7|/da} A5d2 71X 7|0 MAM 2t HE U SA| HEE F1 oo 5t= &0 FE AL
Topic A ;
Node A > Node C Node C

Topic B
Topic D
Node B ode B

Publisher
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ROS2 &5 - Topic

S -t

/parameter_events [rcl_interfaces/msg/ParameterEvent]
[rosout [rcl_interfaces/msg/Log]

[turtlel/cmd_vel [geometry_msgs/msg/Twist]
[turtlel/color_sensor [turtlesim/msg/Color]
[turtlel/pose [turtlesim/msg/Pose]
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ROS2 &5 - Topic

S [turtlel/cmd_vel
Type: geometry_msgs/msg/Twist
Publisher count: 1

Subscriber count: 1

S [turtlel/cmd_vel
linear:

x:1.0

y: 0.0

z:0.0

angular:

x: 0.0

y: 0.0

z: 0.0
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ROS2 A& - Topic

--once fturtlel/cmd_vel geometry_msgs/msg/Twist "{linear: {x: 2.0, y: 0.0, z: 0.0}, angular: {x: 0.0, y: 0.0, z: 1.8}}"

TurtleSim
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ROS2 &5 - Topic

--rate 1 /turtlel/cmd_vel geometry_msgs/msg/Twist "{linear: {x: 2.0, y: 0.0, z: 0.0}, angular: {x: 0.0, y: 0.0, z: 1.8}}"

TurkleSim - 0
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ROS2 &5 - Topic

Activities (=] Terminator 11913 21:18 L O DI

victor@victor: Jopt/ros/humble

: Jopt/ros/humble 101x11

victor@victor: /opt/ros/humble 101x11

Turtlesim &% £ topic 2A9
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— Topic with RQT

Activities 8 rqt

TurtleSim
victor@victor: ~

victor@victor: ~ 80x11

Default - rqt
File Plugins Running Perspectives Help
BEmatPlot DEEO - o]
Topicl/turtle1/pose/ || =- v! autoscroll | 00 | %

AE» Q=¥ B

—— [turtlel/pose//x |

s aarayayr
IO N

152.5 155.0 157.5 160.0 162.5 165.0 167.5 170.0

victor@victor: ~
victor@victor: ~ 80x6

Plugins - Visualization = Plot

RQT &3 = pose/x, pose/y 9l
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ROS2 &= - Topic Message with RQT

Activities 8 rqt

TurtleSim
victor@victor: ~

victor@victor: ~ 80x11

victor@victor: ~ 80x11

Default - rqt

File Plugins Running Perspectives Help
[>Message Publisher DE® -0@

£  Topic | /parameter_events ~ | Type rcl_interfaces/msg/ParameterEvent v | Freq. |1 v Hz|% || = %
topic type rate expression
* V! fturtle1/cmd_vel Twist 1.00
» linear geometry_msgs/Vector3
~ angular geometry_msgs/Vector3
X double 0.0
UUUL& \"AY
~ v Jturtle1/pose Pose 1.00
X Tloat 0.0
y float 0.0
theta float 0.0
linear_velocity  Float 0.0 . . .
angular_velocity float 0.0 Pluglns > TOpICS > Message Publisher
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ROS2 4

— ros bag

Bergwetk

Muhle
Kesselchen Caracciola- Hohe Acht
Klostertal Karussell

‘, \ SPECTATOR \a

Kallenhard

Metzgesfeld
POINT
Adenauer-Forst \
[\ ACCESS
o lI BREIDSCHEID 4
Fuchsrohre Brunnchen
- SPECTATOR

= POINTS

'Pﬂanzganen

Aremberg
& { e
Schwedenkreuz
Flugplatz kn " kot 0/2
Qulddelbacner Hk ) = _'
’/' \
‘~§\ Hochelapen 4 1 /Antonlusbuche | AccEss NORDSCHLEIFE
/Péfgmm POINT OF DEPARTURE RING TAXI

)K‘éi’( chicane “DEVIL'S DINER"
> -

ACCESS GRAND PRIX TRACK

NURBURGRING

Length: 20.8 km

/ Dunlop hairpin
2

ROKEY BOOT CAMP




D 4
ROS2 & - ros2 bag and ros2 play

Activities =] Terminator 12881 22:39 0O

TurtleSim
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D 4
ROS2 & - ros2 bag and ros2 play

Activities [£] Terminator 1281 22:40 1 en S 0 B

TurtleSim -

victor@victor: ~

victor@victor: ~ 10

6x33
ten or t

©
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ROS2 A& - Service

4 2l AMH| A0 CHolf S2| S2I0|UEE 7I1E = U F HAK|ALL.
A Q80| UYUUE MH|A EE}0|AHEO| CHSHA T S ES St HEY
= Node C9| Service ClientZ} Nod ervice Server®|A| AMH|A 22 SIAHCIH Node BO|

e S
Service Server= 28 W2 MH|AE =35t T Node C2| Service ClientO| |2t MH|A SE

Service
Request

\J

Node A Node B

Service Client Service Service Server
Response

Service
Request

Service

Service Service
Request Response Request

\J

Node A Node B

Service
Response

A

Response

Node C Node D

Service Client Service Client
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ROS2 A& - Service

S turtlesim turtlesim_node

$

/clear

/kill

[reset

[spawn

[turtlel/set_pen
[turtlel/teleport_absolute
[turtlel/teleport_relative
[turtlesim/describe_parameters
[turtlesim/get_parameter_types
[turtlesim/get_parameters
[turtlesim/list_parameters
[turtlesim/set_parameters
[turtlesim/set_parameters_atomically
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ROS2 A& - Service

S /clear
std_srvs/srv/Empty

S /kill

turtlesim/srv/Kill

S [spawn
turtlesim/srv/Spawn std_srvs/srv/Empty

$ -t turtlesim/srv/Kill
/clear [std_srvs/srv/Empty]

JKill [turtlesim/srv/Kill]

[reset [std_srvs/srv/Empty]

/spawn [turtlesim/srv/Spawn]

[turtlel/set_pen [turtlesim/srv/SetPen]
[turtlel/teleport_absolute [turtlesim/srv/TeleportAbsolute]

[turtlel/teleport_relative [turtlesim/srv/TeleportRelative]
(42
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ROS2 A& - Service

turtlesim turtle_teleop_key

TurtleSim

ROKEY BOOT CAMP

S /clear std_srvs/srv/Empty

requester: making request: std_srvs.srv.Empty_Request()
response:

std_srvs.srv.Empty_Response()

TurtleSim



ROS2 A& - Service

) /Kill turtlesim/srv/Kill "name: 'turtle1l" S [reset std_srvs/srv/Empty

requester: making request: requester: making request: std_srvs.srv.Empty_Request()
turtlesim.srv.Kill_Request(name="turtlel’) response:

response: std_srvs.srv.Empty_Response()

turtlesim.srv.Kill_Response()

TurtleSim TurtleSim
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ROS2 A& - Service

S [turtlel/set_pen turtlesim/srv/SetPen "{r: 255, g: 255, b: 255, width: 10}"

requester: making request: turtlesim.srv.SetPen_Request(r=255, g=255, b=255, width=10, off=0)
response:

turtlesim.srv.SetPen_Response()

TurtleSim =
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ROS2 A& - Service

Activities 11812 22:54 1

TurtleSim
victor@victor: ~

victor@victor: ~ 80x24

victor@victor: ~

Turtle T 48 4/ Sl 27|

W : p148
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— Service with RQT

Activities & rqt 2113 22: L IR ®

TurtleSim X

a5 victor@victor: ~ 80x5

victor@victor: ~

victor@victor: ~ 80x5

victor@victor: ~80x11

Default - rqt
File Plugins Running Perspectives Help

[>Service Caller DEE® - 0O
1

& Service | fturtle1/teleport_absolute v < call

rRequest

Topic Type Expression
~ /[turtle1/teleport_absolute turtlesim/srv/TeleportAbsolute
X float 2

TS T EE———
theta float 0.0

Response

Field Type Value
/ turtlesim/srv/TeleportAbsolute.Response
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ROS2 4l& - Action

o M (Action)

» EI(topic)a} AMH|A(service)2| &

=
= AN =5 Y AP ZAE HHS= YA 2 MH[AQF 2,
« AH njeM2 B 22 HAX] HES DY
« MM Zx/m =/Z K (Goal/Feedback/Result) HIA|X| EESH 2|0f|A| AZ Tt msg HAX|2| HHH L 2 action A X|2}1L &

® Action Goal
(Goal Service)

@ Action Feedback
Node A (Feedback Topic) Node B

® Action Result

(Result Service)

[Action CIientJ [Action ServerJ

ROKEY BOOT CAMP



ROS2 &5 - Action

r
0.

| a

ALESIRICHH ROS 20 M= M S5, M A, M njEu2 Egin MH|AZF 250 QUCE

&, CH2 81t 20| Action ClientE= Service Client 37H2} Topic Subscriber 272 T/ E[0{R! 2, Action Servere=
Service Server 372} Topic Publisher 27/ 2 T/ EICt. WM F /0| =4 /A I} (goal/feedback/result) HO|E{= msg A

srv QIE{H|0| A Q| HHA O 2 action QIE{H|O|A B}t SIC},

AMO| FH WA O XpMIS| MTEH CHS 1Y 20| ST MH|A0| ZB0|2tD & 4 =0 ROS 10] EHTES
o

® Action Goal
(send_goal Service)  Service Request
- >
Service Response
@ Action CancelGoal
/ i (cancel_goal Service) Service Request / - \
Service Client — >
Service Response
i status Topic i
Action ol ( pic) Publisher | Action
Client Server
@ Action Feedback Publisher
i (feedback Topic)
Service Client
\ / ® Action Result \ /
(get_result Service) ~ Service Request
- -

Service Response

Node A Node B
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ROS2 &5 - Action

ROS 10{[AMo AN S8, OIEM AL} gt ELO 20 11 #R=0 ROS 20|M= ETat MH|A WA S =850 Af%aﬁtr.

0[R2 ELHCOZM AME L E5IRS If E4o| S HS7[4 HAS ALESHA &[0 ROS 2 HHEM MEAH HEO= =

M (send_goal), S E F2 (cancel_goal), Za} 27| (get_result)E F7|4 ¢l *‘lHI £ ME517] fIsiMO|Ct O|H H|F7| WA=
O|83SICHE M RISt= EFO|Uo| MHot HMZ +=l5tT| 0|2 20 O|E J&ES| #+2H5t7| 2[510] 7 4Ef(goal_state)2t= Z 0|

ROS 20| M MEA MEQCH =8 HEil= SH 43 MY o 22| e HiS &5t BMo| =2 AME ZF&= AO|CL 07| M

ot= YE A2 Goal State Machine2 2 Ctg 120 20| UM ZH ME 0|29 UM MEf 2fS UM S 2H0[AE|A|

MEg = UM H[S7|, 7| LAI0| =X El HMHO| XE|E JESHA & = UA = Ut

Goal State Machine |

—» Semver Triggered

(':) . ACCEPTED Kecute EXECUTING umeed—»{ SUCCEEDED ‘
Active State

Terminal State

abort

succeed

‘ CAMNCELED }<—zanceled4[ CAMCELING Fﬂbnn—b{ ABORTED ‘
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ROS2 &5 - Action

2% p153

n
LT
T TIED T
Degrees Radians
" 14 o T 180
3 i

TurtleSim - 0

2.3562f 1.5708f 0.7854f

EEE
~@OE -

-2.3562f -1.5708f -0.7854f

280
260 z7p 280
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ROS2 &5 - Action

. Degree vs Radian
Ros20{| A At&3t= Tl

= Kg
= Sec \ \
= Meter ,g ,Z
= Radian y 4
\60° > >
r
180° = U= 3.14
r < ,Z 360° = 27T = 6.28 r Z

1 rad = 180°/ 3.14 = 57°

N\

(@ |
N 7
o

/

-— =
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ROS2 &5 - Action

Activities (=] Terminator 128116:42 0 S DR |

TurtleSim - X

victor@victor: ~
victor@victor: ~ 62x19
§ s2 action info /turtlel/rotate_absolute
[/turtlel/rotate_absolute
lients: 1
/teleop turtle

ction servers: 1

[turtlesim

ROKEY BOOT CAMP



_______________________________________________________________________________(
ROS2 &5 - Action

Activities [E] Terminator 12881 16:45 0 &) i

TurtleSim X

victor@victor: ~

Trese e or: ~117x21

olute

turtlesim/action/RotateAbsolute

Goal finished with status: SUCCEEDED
. <

ROKEY BOOT CAMP



_______________________________________________________________________________(
ROS2 &5 - Action

Activities [E] Terminator 1281 16:48 0

TurtleSim X

victor@victor: ~ 130x25

ROKEY BOOT CAMP



ROS2 &% - Interface

ROSC| . E Zt0f H|O|EE F &S Wo= £, MH[A, H440] ALEE|=C| 0] i AFEE|= C|O|E{2] ”EHE ROS UE{5|0| £ (interface)
O|2tx BCt ROS QIE{H O|A0f= ROS 20| A& 7= IDL(interface definition language)dt ROS 15 E ROS 277tX| 22| AHE 52l msg,

srv, action O| RUCH ET AMH|A WM Z+ZF mgg, sry, action interfaceE AFEStD YO H, & A, S0 22 e XAEHS
o]
AN

1

1 - L o
7|=22 ot0] HIA[X] Ctofl HAIX|E 1 A= ZHEreh HIOIH f+& & HA[X|SO0| LIEE HEnt 22 25 AF8E &

[The X2 :
float32 angle min
« O]y ‘d==(integer), & 28 (floating point), =(boolean)

ftloat32 angle max
« https://github.com/ros2/common interfaces/tree/humble/std msgs float32 angle increment

# This expresses velocity in free space broken into :

[HIA|X] QtOff HIA|X|E Z=11 Q= ZHEHSE GO|E| X float32 time_increment
Vector3 linear
« 0f) geometry_msgs/msgs/Twist2| "Vector3 linear’ Vector3 angular

« https://qithub.com/ros2/common interfaces/blob/humble/geometry msgs/msqg/Twist.msqg

ftloat32 scan_time

[H|A|X| S0] LIEE BfHa} 22 FX] float32 range min

« 0fl) sensor_msgs/msgs/LaserScan 2| ‘float32[] ranges’ floated x float32 range max

« https://qithub.com/ros2/common interfaces/blob/humble/sensor msgs/msqg/LaserScan.msg floatea y float32[]
0a r‘anges

floatea z

/ Vector3.msg 0 float32[] intensities

ROKEY BOOT CAMP


https://docs.ros.org/en/rolling/Concepts/Basic/About-Interfaces.html
https://github.com/ros2/common_interfaces/tree/humble/std_msgs
https://github.com/ros2/common_interfaces/blob/humble/geometry_msgs/msg/Twist.msg
https://github.com/ros2/common_interfaces/blob/humble/sensor_msgs/msg/LaserScan.msg

ROS2 &% - Interface

ETZ2 1R AIHHO|AE 7HK[1 =0 O|F HAIX] QIEHO|AC REH, IIYE= msg Y2 7HETICE
O£ =01, 2 A /turtlel/cmd_vel E&2 geometry_msgs/msgs/Twist ZEHO|Ct. O|E0| & 70| 20N HHSIH 7|5lsr BEH HA|X|E 2OtE
geometry_msgs I 7| X| 2| msgs &F2| Twist HIO|E| &E{2t= Z0|LCt,

Hm
JE

2 179 QAEHLO|AE 7HX| U0 O|F HA|X| QIE{HO|AZ FEH,
=m

oz sg Y= 7I=27ICH
£ =0, ¥ oA /turtlel/cmd_vel E&2 geometry_msgs/msgs/Twist —— .
HEfolT 00| B 70| Bof{A MBI J|Ste BE HAIKS Lot urdetiomd vel
_ , o L eometry_msgs/msg/Twist
geometry_msgs I 7| X[ 2] msgs &F2| Twist H|O|E HEf2t= ZO|C}. ’ y_Dﬂ}\?;q ’
[teleop_turtle] [turtlesim]

ist CJ|O|E| SHEHE RIM|5| 2™ : o olatT © Publisher Subscriber

Twist OIO|E| HEHE XtM|S| EH Vector3 lineardt Vector3 angular 0|2t £[0f BIAIA] S BIAX] &

ULE O] TA|X] 2O HAIX|E B0 Y= A2 ZE Vector3 HEHO linear

Ol2t= 0| 22| BA|X|2t Vector3 HERO| angular O|2H= 0|22| BIA|X], & [geometry_msgs/msgsiVector3]
o OlCI= A Zr S T+ float64 x
27H2] HIAIX|Z} QCH= Z40|H Vector3= CHA| float64 HEWO] x, y, z 24Ol [geometry msgsimsgs/Twist] float6d y
EXetrt, _ float64 z

Vector3 linear

Vector3 angular [geometry msgs/msgs/Vector3]
El_Al ElEI--c';H geometry_msgslmsgslTW|st I]-||A|X| %EHE float64 II‘E%QI float64 x
linear.x, linear.y, linear.z, angular.x, angular.y, angular.z 2t= 0| &2| HA|X| QI float64 y
float64 z

ZO|Ct O] F Sofl T £& 37, 8™ 5= 370 E BT 5 A7 HCt
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ROS2 &% - Interface

ROKEY BOOT CAMP

O Product ~ Solutions ¥ Resources ~¥ Open Source ~ Enterprise ~ Pricing

<> Code “CII Issues

[]] Files

' Pose.msg

[ Pose2D.msg

' PoseArray.msg

22

™ I cZ HE= HHEHL $ros2 interface show HEO 2 HiE= HiH
Public

Pull requests 6 () Actions [ Projects () Security |* Insights
/ Twist.msg (L

o+ dirk-thomas re

Code Blame

# This expresses velocity im free space broken into

Vector? linear

Vector3 angular


https://github.com/ros2/common_interfaces/blob/humble/geometry_msgs/msg/Twist.msg

ROS2 &% - Interface

Activities [=] Terminator 1281 17:02 D L DA |

©
Message interface, msg

O e — LT

VIC[OI‘( bvictor: ~ 130x24

i

ROKEY BOOT CAMP



ROS2 &% - Interface

Activities (=] Terminator 12841 17:04 D

TurtleSim X

Message interface, msg

victor@victor: ~

victor@victor: ~ 130x24

:~$ ros2 interface list

S ros2 interface packages

nat

Interface
= list > SX 7HU2H 2| BE msg, srv, action HIA|X| B ZF
package > msg, srv, action QE{HO|AE BT Q= I|7[X| 5

= package > &40 packageBS Y= oIH

= ¢ X| ™5t of 7| X|of] &=l interface H 0=
proto > 7% QIEIo|A HEHE UM O QEHo|AL| 7|2HEHE A ZF

L
=

ROKEY BOOT CAMP



ROS2 &% - Interface

ROKEY BOOT CAMP

Activities [=] Terminator 12881 17: 12

&’ TurtleSim - X

Service interface, srv

victor@victor: ~

victor@victor: ~89x16

DN O NO N RO )

(©

ace show turtlesim/srv/S
turtlesim/srv/SetPen__ti sim/scyv/Spawn

interface show turtlesim/srv/Spawn

float32 x
float32 y &« QMR
— equest
float32 theta S(Request)
string name # Optional. A unique name
. € TE oct
string name < S & (Response)



ROS2 &% - Interface

Activities [£] Terminator 12881 17:32 0 en & 4 il

3
Action interface, action

victor@victor: ~

victor@victor: ~ 89x16

QJ
f )
-
o
wn
@)
b
[ =
pur ¥
)

ros2 interface show turtlesim/action/Rot
Iing in radians

# : ar displacement in radians to the starting position
float32 delta & Action A1}

Iyl =
€ TE " _
# The remaining rotation in radia

ns
float32 remai H’ZC € Action | E —lnl

4
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ROS2 &% - Interface

S Jturtlesim
Jturtlesim
(4=
Action Servers:
Jturtlel/rotate_absolute: turtlesim/action/RotateAbsolute
Action Clients: [turtlel/rotate_absolute
Action: /turtlel/rotate_absolute
Action clients: 1
[teleop_turtle
Action servers: 1

teleop turtle .
> / P [turtlesim

[teleop_turtle
(42
Action Servers:

Action Clients:
Jturtlel/rotate_absolute: turtlesim/action/RotateAbsolute

S -t
[turtlel/rotate_absolute [turtlesim/action/RotateAbsolute] m

ROKEY BOOT CAMP



ROS2 Al& - Parameter

—

oj2o)Ef 23 7|52 RCL(ROS Client Libraries)2| 7|2 7|52 2 C+2 &0t 20| 2 E L EJ} XHAITEO| parameter serverS
(@]

ZER|A A, A7E 20| 2t = E= Parameter client= Z2A[Z = QJUO{A Xp7| Apdlof mp2toly & CHE = Eo| mi2ti|E &
9 25 UAA ElCt 0| &80t 2t Eof LYot D75 =2 /N H-NME MEE = A =Y F7F 2224 YO[Lt
el of

_)IK_
00| s&XHez ol 7hatt ZEMAE BE £ A ECh a2[1 Zf Ti2t0[E = yaml THY FEC| mi2t0|H 27
= Z N

— 1 y
7| oi2tolE gt 28 % == dAlAof D2t0jE 278 TtEs =2k AEE 4 A7I0f ROS 2 22130

Node A
Parameter

Parameter
Server

Get

S Server
Parameter
Client Get Client
Node B Node C Set Get
) Set Get
Parameter Parameter

YAML(YAML Ain't Markup Language E+= Yet Another Markup
Language)2 AMEO| 217] #12 HIO|E X3} ALt F2 78 Tt
Set Get Set Get Hiolg ME, MY Ot S MESt= o AHELICt YAML2 JSONat

FALSHA B, . ZHESt 7h=S/80] Fold 2 E NS ELIC

'

ROKEY BOOT CAMP



ROS2 & & - Parameter get & set

S turtlesim turtlesim_node
) turtlesim turtle_teleop_key

S

[teleop_turtle:
scale_angular
scale_linear
use_sim_time
Jturtlesim:
background_b
background_g
background_r
use_sim_time $

[turtlesim background_b
Parameter name: background_b

Type: integer
Description: Blue channel of the background color
Constraints:

Min value: 0

Max value: 255

Step: 1

ROKEY BOOT CAMP



D 4
ROS2 & & - Parameter get & set

Activities (=] Terminator 112113 23: 48

TurtleSim X

victor@victor: ~

@victor: ~ 96x9

victor@victor: ~ 96x3

victor@victor: ~ 96x4

victor@victor: ~ 96x11

ROKEY BOOT CAMP



ROS2 & & - Parameter get & set

Activities [] Terminator 11813 23:50 1

7"1 TurtleSim

victor@victor: ~

victor@victor: ~ 96x9

victor@victor: ~ 96x3

victor@victor: ~ 96x4

victor@victor: ~96x11

ROKEY BOOT CAMP



ROS2 & & - Parameter get & set

victor@victor: ~

victor@victor: ~ 89x16

:~$ ros2 param dump /turtlesim > turtlesim_params.yaml

victor@victor: ~
victor@victor: ~ 89x21
Arwxr-xr-x victor victor 4096 =2 2 17:27 /
-TW-TW-T-- victor victor 297 12¢ 18:08 turtlesim_params.yaml
-TW-TW-T-- victor victor 1990 6 21:26 Untitled.ipynb
Hrwxr-Xxr-X victor victor 4096 6% 17:27 /
drwxrwxr-x victor victor 4096 = 21:36 /
S cat turtlesim_params.yaml
turtlesim:
ros__parameters:
background b: 255
background_g: 86
background r: 69
qos_overrides: N .
/parameter_events: Turtlesim parameter Eyo:l—?— yaml EI:OIOHE7|
publisher:
depth: 1000
durability: volatile
history: keep last
reliability: reliable
use_sim_time: false

S

ROKEY BOOT CAMP



ROS2 & & - Parameter get & set

Activities [Z] Terminator 1288118:15 0

TurtleSim

Turtlesim parameter HZ % yaml 26| £ 7|

victor@victor: ~

victor@victor: ~ 74x8

victor@victor: ~ 74x8
run turtlesim turtlesim_node --ros-args --params-fil
m 'L

Warning: Ignoring XDG_SESSION_TYPE=wayland on Gnome. Use QT_QPA_PLATFORM=w

turtlesim with

ROKEY BOOT CAMP



ROS2 & - RQt(Node Graph)

Default - rgt — o x
File Plugins Running Perspectives Help
#¢{Node Graph DE® -08
£ | | Nodes/Topics (active) - ||/ / B & & =

Group: |2 |+ Namespaces V| Actions v tf v/Images @ v Highlight v Fit [fI

Hide: v Deadsinks | Leaf topics v/ Debug tf v Unreachable v/ Params

Jturtlel

fturtlel/rotate_absolute

/L fturtlel/rotate_absolute/_action/status
L1 _-H""--.

@ L fturtlel/rotate_absolute/_action/feedback — fteleop_turtle

\ /

fturtlel/cmd_vel

ROKEY BOOT CAMP



ROS2 A& - RQt(Topic Monitor)

TurtleSim

victor@victor-VirtualBox: ~

victor@victor-VirtualBox: ~ 80x11

1S

turtlesim _node &4
teleop_key &%

Default - rqt

File Plugins Running Perspectives Help

/turtle1/pose?} /turtlel/cmd_vel H|3

(CiTopic Monitor

1.
2.
3. rqt &
4.
5.

Topic Type - Bandwidth  Value F|IHER ZX0|HA value HHY =X| =2l
= V! fturtle1/pose turtlesim/msg/Pose unknown
X float 7.174396991729736
y float 8.647515296936035
theta float 1.7071852684020996
linear_velocity float 0.0
angular_velocity float 0.0
» Jrurtle1/color_sensor turtlesim/msg/Color not monitored
Jrurtle1/rotate_absolute/ action/feedback turtlesim/action/RotateAbsolute FeedbackMessage can not get message class for typ
» /parameter_events rcl_interfaces/msg/ParameterEvent not monitored
» Jrosout rcl_interfaces/msg/Log not monitored
= V| fturtle1/cmd_vel geometry_msgs/msg/Twist unknown
v linear geomektry_msgs/Vector3
v angular geometry_msgs/Vector3
» Jturtle1/rotate_absolute/ action/status  action_msgs/msg/GoalStatusArray not monitored

ROKEY BOOT CAMP



ROS2 &= - RQt(Message Publisher)

TurtleSim victor@victor-VirtualBox: ~

victor@victor-VirtualBox: ~ 80x11

Default - rqt

File Plugins Running Perspectives Help
[> Message Publisher DE® -o@

3# Topic é1/cmd_vel:'- Typ4 ‘ometry_msgs/msg/Twist:' Freq. 1 “|Hz | & || = %

LOp type rate expression
rtle1/cmd_vel Twist 1.00

ear geometry_msgs/Vector3
double 0
y double 0
z double 0.0
~ angular geometry_msgs/Vector3
X double 0.0
y double 0.0
z double 0

ROKEY BOOT CAMP



— RQt(Service Caller)

- _— N — ——
Turtlesii victor@victor-VirtualBox: ~ - 0 X

mMm kb LiickualD O A ~
Default - rgt - 0o X

File Plugins Running Perspectives Help

[> Service Caller DEEW - 00
2 | service| fturtle1/set_pen

- < call
Request
Topic Type Expression
* fturtle1/set_pen turtlesim/srv/SetPgn
r uint8 128
g uints 0
b uink8 128
off uink8
Response
Field Type Value

/ turtlesim/srv/SetPen.Response

ROKEY BOOT CAMP



Al
=

& - RQt(Parameter

Reconfigure)

TurtleSim

File Plugins Running Perspectives Help

[#fParamelter Reconfigure
Filter key:

Collapse all Expand all

rgt qui py node 3082
teleop turtle
turtlesim

Refresh

EREN

Default - rqt = =) &

@ EI [teleop _turtle

gos_overrides.,
gos_overrides, volatile
qos_overrides. |keep last
reliable
2.0

2.0

qos_overrides.,
scale_angular
scale_linear

use_sim_time [

[turtlesim

Q== ——————— 5L |102

background b

background g Q =———— [ 255 |218

background r

qos_overrides., |

|
|
Q= | 75 |134 |
|
|

qos_overrides. |volatile

(System message might be shown here when necessary)
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ROS2 €5 - RQt(Plot)

TurtleS

ROKEY BOOT CAMP

Figure options

Axes | Curves

Title

X-Axis
Left 1122.2999651432037

Right 1132.2999651432037
Label ]

Scale linear

Y-AXxis

Bottom
Top
Label ]

Scale linear

e |
{--]

(Re-)Generate automatic legend

[@opy || Ocinel | Oox



ROS2 & - RQt(image & console)

Activities [=] Terminator 11817 11:10

Default - rqt
File Plugins Running Perspectives Help
Eimage View DE® - 0@ (iconsole
fimage ~ | & | @ o |+ 10.00m 3 & 5 [ | 0 Displaying 2121 messages %> | Fit Columns

0° | 13 Message Severity Node Stamp Location

.

use_left| | Smoothsc | L
/ Publishing image #12 Info cam2image 11:10:36.6... ./src/...

) Publishing image #11 Info cam2image 11:10:36.6... ./src/...
Publishing image #10 Info cam2image 11:10:36.5... ./src/...
) Publishing image #9 Info cam2image 11:10:36.5... ./src/...
) Publishing image #8 Info cam2image  11:10:36.5... ./src/...
Publishing image #7 Info cam2image 11:10:36.4... ./src/...

Publishing image #6 Info cam2image  11:10:36.4... ./src/...

victor@victor: ~

victor@victor: ~87x11

|

2 victor@victor: ~ 87x9

ROKEY BOOT CAMP




ROS2 & - RQt(Image)

Activities [E] Terminator Dec17% 10: 54
Default - rqt : X sparkx@sparkx-550XDA: ~/ros2_ws
Eimage View DE® -0 B sparkx@sparkx-550XDA: ~/ros2_ws 82x4
response:
§dsr_msgs2.srv.MoveJoint_Response(success=True)

o
@

/image ~ || &| & o0 |* 10.00m |2/ |
/image_mouse_left Smooth scaling

4 ros2 run image_tools cam2image ||

RSP aT R DO URDA: ~/T02 W T0TRSS

ROKEY BOOT CAMP



ROS2 4 & - RQt(Console)

File Plugins Running Perspectives Help
[~ Console (2)
| | 10 | Displaying 1586 messages

#H
#70

#69
#68
#67
#66
#65
#64
#63
#o62
#61
#60

#59
4

Default - rqt

DELZ® - 00
% || Fit Columns

Stamp Location

22:01:57.470479413 (2025-04-01) ./src/cam2image.cpp:timerCallt

22:01:57.438032490 (2025-04-01) ./src/cam2image.cpp:timerCallt

2P:01:57.413282566 (2025-04-01) ./src/turtle_frame.cpp:spawnTu

22:01:57.383623420 (2025-04-01) ./src/cam2image.cpp:timerCallt

22:01:57.333842712 (2025-04-01) ./src/cam2image.cpp:timerCallt

22:01:57.286826829 (2025-04-01) ./src/cam2image.cpp:timerCallt

2:01:57.235410846 (2025-04-01) ./srcf/turtle_Frame.cpp:TurtleFr:

Message Severity  Node
7 Publishing image #110 Info cam2image
7 Publishing image #109 Info cam2image
) spawning turtle [turtle1] at x=[5.544445], y=[5.544445), theta=[0.000000] Info turtlesim
7 Publishing image #108 Info camzimage
) Publishing image #107 Info camzimage
) Publishing image #106 Info camzimage
) _starting burtlesim with node name /turtlesim Infg turtlesim 2
7 Publishing image #105 Info camz2image 2
) Publishing image #104 Info cam2image 2|
@ Publishing image #103 Info camzimage 2
& Publishing image #102 Info camzimage 2
) _publishina imaae #101 Info cam?imaae ?

P:01:57.213697974 (2025-04-01) | ./src/cam2image.cpp:timerCallt
P:01:57.163159695 (2025-04-01) |./src/cam2image.cpp:timercCallt
P:01:57.137713564 (2025-04-01) | ./src/cam2image.cpp:timerCallt
P:01:57.092702603 (2025-04-01) |./src/cam2image.cpp:timercCallt

P:01:57.057371243 (2025-04-01) | _/src/cam?imane.con:timerCallt ™
[ ]

Exclude Messages...

¥ ...with severities: Debug Info Warn Error Fatal

Highlight Messages...

¥| ...containing:

+
Turtlesim} teleop_key &3
cam2image &%
rqt > Logging > Console0f|A{ &0l Regex |=|[&
+
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HOW TO :

A

Create a ROS2
Package (Python)
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ROS2 &% - Build ’

Activities [Z] Terminator 118915 22:36 0

9

victor@victor: ~/ros2_ws

victor@victor: ~/ros2_ws 98x24

:~$ mkdir —p ~/ros2_ws/src

ROKEY BOOT CAMP



ROS2 A&

Activities [] Terminator 118115 22:43 1O

victor@victor: ~/ros2_ws/src/ros_tutorials

victor@victor: ~/ros2_ws/src/ros_tutorials 98x24

:~$ git clone https://github.com/ros/ros_tutorials-git -b humble

()

Show Applications

ROKEY BOOT CAMP



R 4
ROS2 A&

Activities [Z] Terminator 11816 16:05 0

victor@victor: ~fros2_ws
. victor@victor: ~/ros2_ws 132x39
S cd ~/ros2_ws $colcon buildE 11 LIH build install log S 37H2] C|M E2|7} M ZICt

WXrwxr-x 3 victor victor 4096

a merged underlay workspace is overridden

ectories by workspace order.

1 package is used by another package in any
- undefined behavior at run time may occur.

If you understand the risks and want to override a package anyways, add the following to the command line:

allow-overriding turtlesir

®

colcon : Concept of Libraries for Compilers Installation

ROKEY BOOT CAMP



Activities B3 Files 112816 15:59 0

e ) v  Size Modified
0 Recent ros2_ws Properties

& Starred Oitems 2 6¥

Permissions Local Network Share

&} Home Oitems 268

[® Documents . 5items Yesterday

{ Downloads
111.4MB 15108

J1 Music Name  ros2_ws

S falder 0items 268

1,392 items, totalling 80.7 MB

&) Pictures

B Videos 0items 2 64

/home/victor

® Trash - 0items 268
& Modified 2024 118 15¢ (3) 2F 10A| 472 13X

+ Other Locations Created 20241 118 158 (2) 2F 10A| 358 22% 2items 2 64

ce 4.1GB

2items 268 W
“ros2_ws" selected (containing 4 items)

ROKEY BOOT CAMP



R 4
ROS2 A&

def run(self):
while True:
Turtle_teleop_key.py(for test only) ey = self get key()
if key =='q". # TE
break
import rclpy elif key == "Wx1b[A" # 1
from rclpy.node import Node self.msg.linearx = 2.0
from geometry_msgs.msg import Twist self.msg.angular.z = 0.0
import sys elif key == "Wx1b[B" # |
import termios self.msg.linearx = -2.0
import tty self.msg.angular.z = 0.0
elif key == "Wx1b[C": # —
# 7|2 E AHS X2|ot= SeiA self.msg.linearx = 0.0
class TurtleTeleopKey(Node): self. msg.angular.z = -2.0
def __init_ (self): elif key == "Wx1b[D" # «
super().__init__(‘turtle_teleop_key") self.msg.linearx = 0.0
self.publisher = self.create_publisher(Twist, '/turtle1/cmd_vel', 10) self.msg.angular.z = 2.0
self.msg = Twist() else:

self.print_instructions() self.msg.linearx = 0.0
self.msg.angular.z = 0.0

def print_instructions(self):
print("Control Your Turtle!") self.publisher.publish(self.msg)
print("Use arrow keys to move: ")
print(" t: Forward, |: Backward, —: Turn Right, <—: Turn Left") print("Exiting...")
print("Press 'q' to quit.")
def main():
def get_key(self): rclpy.init()
fd = sys.stdin.fileno() node = TurtleTeleopKey()
old_settings = termios.tcgetattr(fd) node.run()
try: node.destroy_node()
tty.setraw(sys.stdin.fileno()) rclpy.shutdown()
key = sys.stdin.read(1)
finally:
termios.tcsetattr(fd, termios.TCSADRAIN, old_settings)
return key

ROKEY BOOT CAMP



Activities [#) Text Editor 11817 12: 42

Open v @ ' teleop_turt‘le:_key.f:r‘:p’ S = 2 = S
l int keylLoop()
{
char c;
= Turtle_teleop_key.cpp
std::thread{std: :bind(&TeleopTurtle::spin, this)}.detach(); - -
y puts( )s
. puts( )3
puts( );
puts( );
@ puts( );
while (running)
{
// get the next event from the keyboard
try
{
P ¢ = input_.readOne();
}
ﬁ catch (const std::runtime_error &)
{
— perror( ) -
? v return -1;
& }

double linear = 0.0;
double angular = 0.0;

RCLCPP_DEBUG(nh_->get_logger(), %02X\n", c);

switch(c)
g {

L
case KEYCODE_LEFT:

f—J RCLCPP_DEBUG(nh_->get_logger(), ) 13
% angular = 1.0;
break;
S case KEYCODE_RIGHT:
. RCLCPP_DEBUG(nh_->get_logger(), s

C++ v Tabwidth:8 v Ln1,Col1 v INS
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ROS2 A& - package build - my_first_package

Activities [] Terminator 11817 18 : 30

victor@victor: ~fros2_ws/src

going to cre:
1ame: my_fi

ion directo

% Package ‘dd Al CIMEE| > ros2_ws/src

¥ Build o= 2% working LM E2| > ros2_ws

.'..1—|'|‘.J."1.JI|.' Unknown license JUU S ic s€ d

LS recommended

ROKEY BOOT CAMP



1) TN 7 (X E 2= Of

$ cd ~/robot_ws && --symlink-install

2) olff e T 7| K| 2F =g O

$ cd ~/robot_ws && --symlink-install --packages-select [T 7| X| 0| &]

= vcstool (HT™ HEZ A|AH &)

https://raw.githubusercontent.com/ros2/ros2/humble/ros2.repos
import src < ros2.repos

= rosdep (2|=H 22| F)
init

--from-paths src -y --ignore-src

= bloom (HO|H 2| Z{ 7| X| 22| F)

--ros-distro humble --track humble awesome_pkg

ROKEY BOOT CAMP



O 7| X| o} A2 WH Ros2 Z2 2

7| x| 2’8 mt&

TE A ot

mjo| M of 7| x| 278 mh
mjo| M mj 7| x| 2F 478 upd
RQt S2{191 4% ot
7| x| HE=2 ot
oto| £ Tk

7| x| 2 mt&

Hoj| rotrioF g Hap A HR

package.xml(ROS pkgl| 2+ 7142 2)

CMakelLists.txt(=3 Python pkg= CMakelLists.txt I} 1)
setup.py(=2t ROS2 Python pkgO| Tt A2 5H= H|Z E ot A7 n}jQd)
setup.cfg(=2F ROS2 Python pkg0i| Tt A} 5= H{ = & ¢| ot 714 n}jY)
plugin.xml(RQT plugin2 £ pkgE A/ S| 4 LHa L)
CHANGELOG.rst(pkg A CI|O| E LH Y 7| =, 7HE 0| ™ FH)
LICENSE(pkgZ E0]] ALE El 20|l 2 7] =)

README.md(markdown I} &)
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ROS2 €5 - I 7| X| HEut (package.xml)

7| x| 28 ﬂf osmi7|X|o] E 18 RN If7|X[2] BEE 7|=%tE Tt
7|E%te L2 2= W7|X| 0| F, M &%t 2fo]d 4, o] F48 Ij7|X] SO| A2

’

fEE“ = ‘package.xml’ = ALE
7| X|S0| 25 7|=&|7[0 €& H of7[X]| EX|, ARE0]
o2 2o 7| K| 2 22X A 1709 1 7| X| A mw (package.xml)

<?xml version="1.0"?> <?xml version="1.0"?>
<?xml-model href="http://download.ros.org/schema/package_format3.xsd" <?xml-model href="http://download.ros.org/schema/package_format3.xsd"
schematypens="http://www.w3.0rg/2001/XMLSchema"?> schematypens="http://www.w3.0rg/2001/XMLSchema"?>
<package format="3"> <package format="3">
<name>my_first_ros_rclcpp_pkg</name> <name>my_first_ros_rclpy_pkg</name>
<version>0.0.0</version> <version>0.0.0</version>
<description>TODO: Package description</description> <description>TODO: Package description</description>
<maintainer email="pyo@robotis.com">pyo</maintainer> <maintainer email="pyo@robotis.com">pyo</maintainer>
<license>TODO: License declaration</license> <license>TODO: License declaration</license>

<buildtool_depend>ament_cmake</buildtool_depend> <depend>rclpy</depend>
<depend>std_msgs</depend>

<depend>rclcpp</depend>

<depend>std_msgs</depend> <test_depend>ament_copyright</test_depend>
<test_depend>ament_flake8</test_depend>

<test_depend>ament_lint_auto</test_depend> <test_depend>ament_pep257</test_depend>

<test_depend>ament_lint_common</test_depend> <test_depend>python3-pytest</test_depend>

<export> <export>
<build_type>ament_cmake</build_type> <build_type>ament_python</build_type>
</export> </export>
</package> </package>
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ROS2 &5 - Ijj7|X| 28 n} e (package.xml)

<?xml> 2ZAM 2YE2 Fost= B2 ot HE2 xml HA 1,02 WED UCH= AS LEICt
O] L2 E W B9| </package>7tX|7} ROS 7| X| B EE20|Ct ME AP O Z format="3" O|2}11 T{7|X| 7 mtAo| HME 7|XSIC}E ROS 2& 32
<package> A2siol St
<name> mj7|X|e| O|SO|Ct I7|X|E Mg mf Yot mj7[X| O|S0| A EIC CHE SM & OpXEZEX| X2 Ol = ALEXIZE JE If A EX| HEY 5= QUCL
<version> of7|X|o| HHO|Ct AtREA X EY 5= A= LS| T7|X|Z HiO[H 2| i7|X|=2 S7HSICHH M 2|0 AFBE|EE AMESY et Ut

<description>

7| x| 0| ZHEkst M Qo|ct BE 2~3 EROE 7|23t

— —

<maintainer>

7| x| g2|xtel ol 1t Ol & F4E 7| AHSHLY.

—

<license> 2to| M AE 7| XHBHCE Apache 2.0, BSD, MIT, Boost Software License, GPLv2, GPLv3, LGPLv2.1, LGPLv3, Proprietary &2 7|X{5t™ EIC}.
<url> Ij7|X| € dYste @ HO|X| EE= B g, AA FE HYA SO FAE 7|Metet. o] ZFO et typeOf website, bugtracker, repositoryS Ci 2st™ =IC}H
<author> 7| X| 7Hof oot LRIl O|E 1t O|H| Y A8 &=Lt S0 JHYUXIL &ojst 0= HZ LS 0 <author> Ef1E 0| 8310 FIt2 @&

<buildtool_depend>

L=

ne

<build_depend>

<exec_depend>

7|X & 2de o &

rot
1o
M
i)
|
>
o
a1
mjo
14
rir
i

<test_depend>

j7|X| & H2ES I ELot o|E 1j7[X| O|F5 MLt

<export>

=

ICt 2 E EtAS ME <build type>, RViz Z22{10Q10] AFE &= <rviz>, RQt 22{210] AFHE &= <rgt_gui>,
= <deprecated> Ef1 S0| QUC}

FIOIA FASHA] B2 =t Bl S ALEE [ 220

o
D
©
3
O
ot
@D
o
m
.
=
~
=
i
4
>
=
=
e
e
-
30
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ROS2 A& - 2 E Hd 0} (CMakelList.txt)

ROS 29| HE A|ARIQI amentOf| A= C++ ZEI2HY O E AT I 7| X|L}
RQt Plugin®| &2 CMake(Cross Platform Make)E 0|83t /1 I{7|X| E 2

‘CMakelists.txt 2f= Lt 20| WE 2F S 7|=50 Argota ALt

O] HE M7 maof M3 ofY M, o|FEd of7|X| M 2E, 23 d¥H

MESHA &0 ACE ROSOHIA CMakeE O|€3l= O|f= ROS I7|X|E &
EAME0M dEZ 5= U 517 IHO|CE MakeZt FHA A S0 X[ 25

=r2], CMakes FHA AEQl 2|54, BSD, OS X# 0t OtL| 2t |I= 2= A
x| 48}7| m20o|Ct,

CC
4

I CMakelLists.txt= Visual Studio, Eclipse, Qt Creator & LYot IDEOf| A
Jl2oz

Kot A A &= UL

I rOF

on
mjo

m

N
=

ne rir

|.r|

cmake_minimum_required(VERSION 3.5)
project(my_first_ros_rclcpp_pkg)

# Default to C99

if(NOT CMAKE_C_STANDARD)
set(CMAKE_C_STANDARD 99)

endif()

# Default to C++14

if(NOT CMAKE_CXX_STANDARD)
set(CMAKE_CXX_STANDARD 14)

endif()

if(CMAKE_COMPILER_IS_GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang")
add_compile_options(-Wall -Wextra -Wpedantic)
endif()

# find dependencies
find_package(ament_cmake REQUIRED)
find_package(rclcpp REQUIRED)
find_package(std_msgs REQUIRED)

if(BUILD_TESTING)
find_package(ament_lint_auto REQUIRED)
# the following line skips the linter which checks for copyrights
# uncomment the line when a copyright and license is not present in all source files
#set(ament_cmake_copyright_FOUND TRUE)
# the following line skips cpplint (only works in a git repo)
# uncomment the line when this package is not in a git repo
#set(ament_cmake_cpplint_FOUND TRUE)
ament_lint_auto_find_test_dependencies|()

endif()

ament_package()

ROKEY BOOT CAMP



ROS2 &5 - Ijj7|X| 28 n} e (package.xml)

=
i |
name mj7|X|e| O| &
Version 7| X| 2| B
Packages O|ESt= Th7| K|, SHLIM LI E S = &| X| 2F *find_packages()' & 7| YT H A5 2 2 o|E6t= 1 7| X| £ & OFE LY
data files O| THZ|X|Of| A ALE | = i} _%% 7| &5t ghA| B AR ok
- '‘ROS 0| A= T2 “resource” EL LHO|| U= "ament_index E |2+ T 7| X| 2| 0| 2 ¥l It & O[L} “package.xml’, “*.launch.py’, *.yaml' & 7| 4 2tC}.
install requires O|FEst= T 7| K|, O] TH7| K| & *pip'= Sl AKX I 0|0 7| =& T{7|X| =S &H HXISHA =Ct
-req ‘ROS K| Al = “pip" 2 A X|SHX| 2 7[0f setuptools ‘launch*2t2 7| Y| =Lt
tests_require HAEW ZQ3st 7| X, ROS A = pytest & AHESHCE.
zip_safe XAl zip Tt Y 2 OFFIO| EZX| | R E AL}
author
author_email =
- MELX}, BH2|XFO| 0|21t 0|H LS 7| QIBhE},
maintainer A2EXE 2te[XHe| o| E1f O | Y S 7| ST}
maintainer_email
Keywords O| I 7| X| 2] 7| E, Python Package Index (PyPl) HH ZZA| ZAHSIO] O| I 7| X| & &2 = QY =5 SHC
Classifiers PyPI0l| S5 & OE} HO|H 22 *pypr” | O| X| 2| £t MetaZHOi| A = 7+ S}CL
Description of7|X| 28-S 7| & etrt.
License efo|M A ZSFE 7[Rt
entry_points ENEEE ZE A EHEEHAGIEE 2S5 ATHEO|EN 25 S5 7| YTt
name mj7|X|e| O| &
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ROS2 A& — 0| mj7|X| Pt (Setup.py)

from setuptools import setup
package_name = 'my_first_ros_rclpy_pkg'

setup(
name=package_name,
version='0.0.0',
packages=[package_name],
data_files=[
('share/ament_index/resource_index/packages',
['resource/' + package_name]),
('share/' + package_name, ['package.xml']),
1,
install_requires=['setuptools'],
zip_safe=True,
maintainer="'pyo’,
maintainer_email=‘victor@datacore.kr,
description='TODO: Package description’,
license='TODO: License declaration’,
tests_require=['pytest'],
entry_points={
‘console_scripts': [
1,
b

ROKEY BOOT CAMP



D 4
ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities  [E] Terminator 11817 18:30 O
victor@victor: ~fros2_ws/src

VILLUI WVIKLUI. ~/1 USZ_W3/3IL 13£A3Y
= - ild-type ament_python --node-name my first_node my
create a new pack
package name: my_fi

1 directo

:~$ cd ros2_ws/src

: S Tl
total 20
drwxrwxr-> victor victor 4096
drwxrwxr-» victor victor 4096
drwxrwxr- victor victor 4096
drwxrwxr - victor victor 4096
drwxrwxr - victor victor 4096

$
$

¥ Package ¥/d Al C|MEE| 5 ~ros2_ws/src

% Build ot= 8<% work Space CIHEE| > ~/ros2_ws

ROKEY BOOT CAMP




D 4
ROS2 &l& - Publisher & Subscriber(my_first_package)

11817 22:14 1O

Activities [Z] Terminator
my_First_node.py - src - Visual Studio Code

File Edit Selection View Go Run Terminal Help

@ EXPLORER ny_First_pkg myfirst_node.py my first node.py X

v SRC my First package > my First package > ny First node.py
> build main():
> install print('\n\n\nHi! DOOSAN ROKEY TEAM \n\n\n")
> log
~ my_first_package i f name __ —A
v~ my_first_package main()
__init__.py

my_First_node.py victor@victor: ~/ros2_ws/src

victor@victor: ~fros2_ws/src 76x21

/ resource
> test
package.xml
setup.cfg
setup.py
e Y CTSS TPy P g

> ros_tutorials

> OUTLINE
> TIMELINE
¢ 19 humble & ®0 A ) @

~

Ln7,Col1 Spaces:4 UTF-8 LF {} Python 3.10.1264-bit [}
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ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities ) Visual Studio Code 11817 22:20 1O R DI
@ setup.py - src - Visual Studio Code
File Edit Selection View Go Run Terminal Help
EXPLORER my_Ffirst_pkg @ myfirst_node.p @ setuppy @

v SRC ny first package @ setup
> build package name
> install
setup(
name=package name,
version='0.0.0",
v my_first_package packages=find packages (exclude=
__init__.py data files=|
“ my_Ffirst_node.py share/ament index/resource index/f
@ my_First_publisher.py [ + package_name]),
hare/' + package name, ['package.x

log

+ my_Ffirst_package

my_Ffirst_subscriber.py

install requires=

test zip safe=True,

package.xml maintainer=

setup.cfg maintainer email= :
setup.py description='TODO: Packag
license='TODO: License
tests require=|

entry points=

cCOonso

/ resource

> my_Ffirst_ros_rclpy_pkg

> ros_tutorials

m Manage :

Show Applications
3¢ I° humble <& ®0 A () @& Ln27,Col1 Spaces:4 UTF-8 LF {} Python 3.10.1264-bit 0
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D 4
ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities [=] Terminator 11817 18:36 13

victor@victor: ~/ros2_ws/src

victor@victor: ~/ros2_ws/src 112x30

¥ source SfX| 1 Al H 7|
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ROS2 &l& - Publisher & Subscriber(my_first_package)

-0Q |
-f Jusr/share/bash-completion/bash completion
usr/share bash-completion/bash completion

f /etc/bash_completion

>tc/bash_completion

Jopt/ros/humble/setup.bash

/
sb="source ~/.bashrc; echo bashrc is reloaded
humble="source /opt/ros/humble/setup.bash; ros domain; echo ROS2
ros_domain="export ROS DOMAIN ID=32"
ros2_ws="humble; source ~/ros2_ws/install/local_setup.bash; echo

ROKEY BOOT CAMP

% .bashrc example

humble is activated.

ros2 ws workspace is activated.



ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities J Visual Studio Code

9>

File Edit Selection View
EXPLORER

v ROSZ2_WS
> build
> install
> log
¢ SIC
> build
> install
> log
my_Ffirst_package
» my_first_package
® _init__.py
® my_Ffirst_node.py
@ my_first_subscriber.py
vV resource
= my_first_package
> test
A package.xml
setup.cfg
* setup.py
> my_First_ros_rclpy_pkg

> ros_tutorials

> OUTLINE
> TIMELINE

A

®oAo0 Wo

ROKEY BOOT CAMP

Visual Studio Code

Go Run Tern Selection View

@ my_first_subscriber.py - ros2_ws - Visual Studio Code

Go Run Terminal Help
® my_Ffirst_subscriber.py @

t package

init (self):
super(). init ('turtlesin

subscriber

11817 21: 00

ay

)

self.subscription = self.create subscription(Pose,

self.subscription

callback(self, msqg):
print("x: ", msg.Xx,

main():
rp.init(args=

turtlesim subscriber = TurtlesimSubscriber()
rp.spin(turtlesim subscriber)

turtlesim subscriber.destroy node()
rp.shutdown()

name
main()

@

Ln 26, Col 1

Spaces: 4

UTF-8

’

self.callback, 10)

LF

{} Python

3.10.12 64-bit

A




D 4
ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities ) visual Studio Code 11817 20:58 1

@ setup.py - ros2_ws - Visual Studio Code

lf’ " File Edit Selection View Go Run Terminal Help

@ EXPLORER @ my_first_node.py , ™ setuppy @
2

v ROSZ2_WS

m :
st package @ setup.py

> build name=package name,

version='0.0.0",

packages=find packages(exclude=|'test
data files=]|

> install
> log

v SIC SoPy B o
share/ament_index/resource index

> build ['resource/' + package name]),
» install share/' + package name, ['packag
» log '
install requires=
zip safe=True,
maintainer="'victoi
maintainer email=
description="'TODO:
* my_Ffirst_subscriber.... license="'TODO:

 my_Ffirst_package
» my_Ffirst_package
__init__.py
my_Ffirst_node.py
v resource tests require=['pyt
= my_Ffirst_package entry DOintS:
> test o i
package.xml
setup.cfg
setup.py N command E0|A| H&E node name
my_Ffirst_ros_rclpy_pkg

my_first_node

> ros_tutorials

my_subscriber

> OUTLINE

» TIMELINE

¥ ®oA0 Wo @ Ln27,Col2 Spaces:4 UTF-8 {} Python 3.10.1264-bit 0
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ROS2 &l& - Publisher & Subscriber(my_first_package)

ROKEY BOOT CAMP

Activities

[=] Terminator

TurtleSim

11817 22:55 13

victor@victor: ~/ros2_ws/src

victor@victor: ~/ros2 ws/src 80x6

victor@victor: ~/ros2 ws/src 80x3

victor@victor: ~/ros2_ws/src 80x14

rHome




ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities X rqt_graph

TurtieSim victor@victor: ~/ros2_ws

victor@victor: ~/ros2 ws 88x10

victor@victor: ~/ros2 ws 88x12

rqt_graph__RosGraph - rqt
Node Graph

£ | Nodes/Topics (all) -

Group: 1 +| Namespaces v Actions v tf v Images | v Highlight v/ Fit victor@victor: ~/ros

Hide: v| Dead sinks Leaf topics v/ Debug v tf v Unreachable v Params victor@victor: ~fros?

fturtlel

furtle/cmd_vel w
turtiel/pose —@Iesim_subscﬁD

ROKEY BOOT CAMP



ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities

File Edit Selection View Go Run Terminal

¥

ROKEY BOOT CAMP

J Visual Studio Code

EXPLORER

~ ROS2_WS

build
nstall
log
Src
> build
install
log
my_Ffirst_package
my_Ffirst_package
_Init__.py
my_Ffirst_node.py
my_Ffirst_publisher.py
my_Ffirst_subscriber.py
resource
= my_Ffirst_package
> Lest
package.xml
setup.cfg
setup.py
my_Ffirst_ros_rclpy_pkg

> ros_tutornials

> OUTLINE
> TIMELINE

Help

m
/

11817 21:50 4

my_Ffirst_publisher.py - ros2_ws - Visual Studio Code

my_Ffirst_publisher.py X

init (self):
er(). init ('turtlesi blisher')
Lf.publisher = self.create publisher(T
imer period = 0.5
self.timer = self.create timer(timer period, self.timer callback)

timer callback(self):

msg = Twist()

msg.linear.x = 2.0
msg.angular.z = 2.0
self.publisher.publish(msg)

main():
rp.init(args=

turtlesim publisher = T
rp.spin(turtlesim publisher)

turtlesim publisher.destroy node()
.shutdown()

name
main()

3.10.12 64-bit




D 4
ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities Visual Studio Code 11817 21:52 1
setup.py - ros2_ws - Visual Studio Code
Selection View Go Run Terminal Help
EXPLORER my_first_node.py my_first_subscriber.py my_first_publisher.py setup.py X

ROS2_WS : atup.py > -
> build from setuptools import find packages, setup
> install

' log package name = 'my first

W SIc

setup((

> build name=package name,

> install version='0.0.0",

> log packages=find packages (exclude=

data files=|
share/ament_index/resource_index/packages

['resource/' + package name]),

hare/' + package name, ['package.xn

v my_First_package
~ my_Ffirst_package
__init__.py

my_First_node.py

'

my_first_publisher.py install requires=['setuptools

my_First_subscriber.py Zip safe= .
maintainer='victor'
maintainer email="'vic

- resource

= my_fFirst_package Sy e
description='TODO: Package d¢
license='TODO: License decl
package.xml tests require=['py

setup.cfg entrv_points={

setup.py I |

my_Ffirst_ros_rclpy_pkg

s best

> ros_tutorials

> OUTLINE
> TIMELINE _
@®oA0 Wo @ Ln27,Col7 Spaces:4 UTF-8 LF {} python 3.10.1264-bit 0
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ROS2 &l& - Publisher & Subscriber(my_first_package)

Activities X rqt_graph 11817 22 : 00

TurtleSim - X ppy-r¢ victor@victor: ~/ros2_ws

2] victor@victor: ~/ros2 ws 88x3

victor@victor: ~/ros2 ws 88x2

victor@victor: ~/ros2 ws 88x6

3 rqt_graph__RosGraph - rqt

7 Node Graph

- & | Nodes/Topics (all) -
} Group: 1 = Namespaces Vv Actions v tf v Images | v Highlight v/Fit

Hide: v| Dead sinks Leaf topics v/ Debug v tf v Unreachable v Params

furtiel

Rurtiel/pose

- Murtiel/rotate_absolutes_action/feedback
O ruttlesim T ——
— ] ——
y, N Rurtiel/rotate_absolute/_action/status C Releop_turtie

~ ~ i

~

— — —
— — a—

o~

_ _-.-Eu:u_rtlesim _publisie_r.___ﬂ_f__,‘ furtlel/cmd_vel

Spaces:4 UTF-8 LF {} Python 3.10.12 64-b
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ROSe| Sa°st 7= 3

« ROSE= GUIZ|ELO| Ot E{O/'E0|Al command line A S Z A2 A|E = US
«  O7|0] CsifAM ROS AHE2| &2 =0|7| {IsHA Ctdot WEHEFE A5
)
ey —
S
S ) S Vi i
ipchentuitagai (5T Arepron rtartecs b Mmectd 3
WE ™ umme |
NN
s _— "\_|mwwmmrw

ROKEY BOOT CAMP



rViz (ROS Visualization Tool)

rVize ROSOHM 2 O{X|= O|O|E| & AlZ2}(visualization)dt= =+ &

« IMU O|O|E{ 2| A|Ztz}
« URDF Lt Z 0|23t 22 SE9| A3}
« Z2O|C} MIA C|O|E A|ZZIE St SLAM HE

File Panels Help

dinteract | 7*Move Camera [ JSelect  <f-FocusCamera  mMeasure .~ 2DPoseEstimate . 2DNavGoal  § Publish Point F = @
[ pisplays (0] ETED
. = oot | MowCamera  [lselet - FousCames  SMemwe .~ DFotdinte . ZDNarGod @ PeblihPoint
~ i Global Options £
Fixed Frame imu_link Sauaoees | Type: [Ombit (i) - || Zero
Background Color Il 48; 48; 48 ckgromd colr et i - corent . orbit )
Frame Rate 30 Detaktlight ¥
> <Fived Fames
Default Light v Notf dats. Actusl er.. 152853
~ v Global Status: Ok v g™
v Fixed Frame oK + Foale.. a0
» @ Grid v
* @ Imu v
» " Status: Ok
Topic fimu/data iy
Unreliable I ey
Queue Size 10 *

fixed_frame_orien... v
~ Box properties

oo
D255; 285; 255

ar

Enable box v Max ntensity 47
x_scale 1 e (m)
y_scale 2 Point size i meters.
Zﬁscale 02 Add Save Remave Rename
Box color Wo; 149;0 - 8 oine
ROSTime: 168137313047 | ROS Elapsed: 31.04 Wall Tene: |1681373130.71 | vialElapsedt [30.38 Experimental
neset st
Add
(© Time
[l Pause Synchronization: | Off ~ | ROSTime: |1706152026.89  ROS Elapsed: |23.52 Wall Time: 1706152026.92 | Wall Elapsed: |23.52 o 30 .
 ROS1 melodic @040 E3Ee % uTFe I owdt 2
Reset | RVizis ready. 31fps Q RViz

https://velog.io/@y2k4388/rViz%EB%A5%BC-%EC%ID%BA%ECHIA%AI%ED%95%9C-%ECY%84%BCIECK%84%9C-%EB%BED%BO%EC%ID%BA%ED%84%B0-%EC#%8B%ICIEA%BO%E1%ED%99%94
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Robot URDF I 2 &

« Viz8 7|5 & URDF ItES H0{M 2EX Y 5= AM4eote 7|1s0| Us

« URDF(Universal Robot description Format)O|2t?
« URDF& xml7|Ete] HIAE mel2 2ROl FEjQt S48 “Joloh me ¢

« ROS ZHEX7t URDF It & AHdst7|= O EX| T
Offd ZL0| URDF I+0| EXstH,
=

« O XS wizE SN MS22 SH AA = = US

. 220 3xE Yo
. 22 50 %3
. 22055 29 ¥
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Robot URDF Ij2lo| M

« URDF Lt 2 CtZ1 22 242 A E|0

ol
g

« Link, joint
« Link
- EREZ FY%= 1 E824 F 5L 37HA £40]| /IS
« <inertial> 39| 2 FE Linke| 4 I, HY, A+ 2 7|15
o <visual> rViz 22 Al EF0M ERES AZIet & I AMBE= SHES oY
« <collision> 22|H0 5= 54 Fo|, 5= 22 d2

« Joint
« Link 2t linkE AZ5t= 22 #4822 URDF= 67HX| joint EFYO] A&
«  <origin> & [inkOf| A AtAl 2130f et HE
«  <parent> 23 Jink 0| &
«  <child> X4 link O| &

https://wiki.ros.org/urdf/Examples

https://medium.com/newworld-kim/ros-urdf-b6979bfa31aa
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https://wiki.ros.org/urdf/Examples

Robot URDF It 2| O - pan-tilt 2X

<?xml version="1.0"?>
<robot name="pan_tilt">
<link name="base _link" >
</link>
<joint name="pan_joint” type="revolute”>
</joint>
<link name="pan_link" >
</link>
<joint name="tilt_joint” type="revolute”>
</joint>
<link name="tilt_link" >
</link>
</robot>
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URDF I} pan-tilt 2% - link - joint Ol

<link name="base_link">

<visual>

57t Mgy

</visual>

<collision>

=7t Mz
</collision>
S7h e
a0 </link>

Crid C(\\\ <joint name="pan_joint" type="revolute">

<parent link="base_link"/>
<child link="pan_link"/>
=7t Me

</joint>

Joint axis
in joint frame

<link name="pan_link" >
Szt Mgy

</link>

Parentframe
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URDF 2! pan-tilt 2% - link &4 <link name="base_link">

<visual>
<geometry>
<cylinder length="0.01" radius="0.2"/>
</geometry>
. <origin rpy="0 0 0" xyz="0 0 0"/>

Child ff?me (‘J\(\\\6 <material name="yellow">
Y €@ <color rgba="110 1"/>

</material>
</visual>
<collision>

@ <geometry>
< <cylinder length="0.03" radius="0.2"/>

.81 </geometry>

Q:O' <origin rpy="0 0 0" xyz="0 0 0"/>
</collision>
<inertial>
<mass value="1"/>
<inertia ixx="1.0" ixy="0.0" ixz="0.0" iyy="1.0" iyz="0.0" izz="1.0"/>

</inertial>

</link>

Joint axis
in joint frame

S
.CC})
)

“
65\
<N

Parent frame
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URDF I} pan-tilt 22 - joint Al

Child fram@ .\6
Joint axis = Jointfframe C‘\\
'n Joint frame <joint name="pan_joint" type="revolute">
<parent link="base_link"/>
6‘? <child link="pan_link"/>
S ‘o <origin xyz="0 0 0.1"/>
& < <axis xyz="00 1" />
9 8) <limit effort="300" velocity="0.1" lower="-3.14" upper="3.14"/>
(o) <dynamics damping="50" friction="1"/>
Q </joint>

Parent frame
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