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. Q= Olole X|ZEE AIA oF letter_publisher.py

progress_action_client.py
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user 1nput Py
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» hangman_interfaces

- hangman_interfaces/msg/Progress.msg f’fcf .q?.eh xml
« current_state: X &Efl ex) py__on L hangman_game
. attempts_left SH2 AL =) :EEEE;EQ
+ game_over: S&0| Ot 27 &| Qx| jangnan_intertaces
¢ won: 71|?:!01|)\1 O|ZA=X|(=& 28 o0 HEES HFA=X) L — GameProgress.action

CMakelLists.txt

ms g

L — Progress.msg
package. xml

L — CheckLetter.srv

string current_state
1int32 attempts_left

hool game_over
bool won
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» hangman_interfaces

« hangman_interfaces/srv/CheckLetter.srv

« updated_word_state: 1M &Eff ex) py __on

« is_correct : X user input2 £ S0{=2
bool EI®} Xtz

27t MebE

zl

THOf LHOfl EXot=

° message EI(I-(I?IICEE llcorrectnE IIl_l_—_II— %Elm MWRONGHO EElE

updated_word_:
1s correct
message

state

K| off Chet
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» hangman_interfaces
- hangman_interfaces/action/GameProgress.action
 game_ over: =50| Cf &% £[/U=X]

« won: A0 O|FE=X(F= 2T 0|0 SE= H

)00 L game_over
OL won

bhool game_over
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» hangman_game inport rclpy

from rclpy.node import Node

« hangman_game/hangman_game/letter RIRIESTRII IR Rl IaRIIRtY
_publisher.py2| HH| 2 E

class LetterPublisher(Node):

def __init__(self):
super().__init__('letter_publisher"')
self.publisher_ = self.create_publisher(String, 'letter_topic', 10)
self.timer = self.create_timer(1l.0, self.publish_letter)
self.current_letter = ord('a')

publish_letter(self):
msg = String()
msg.data = chr(self.current_letter)

self.publisher_.publish(msg)

self.get_logger().info(f'Publishing: {msg.data}"')

self.current_letter += 1

if self.current_letter > ord('z'):
self.current_letter = ord('a')

def main(args=None):
rclpy.init(args=args)
letter_publisher = LetterPublisher()
rclpy.spin(letter_publisher)
letter_publisher.destroy_node()
rclpy.shutdown(

if _name__ == '__main__"':
main()
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» hangman_game

« hangman_game/hangman_game/word
_service.py2| M| 2=

o000

import rclpy

from rclpy.node import Node

from hangman_interfaces.srv import CheckLetter
from hangman_interfaces.msg import Progress
from std_msgs.msg import String

import random

class WordService(Node):

def __init__(self):
super().__init__("word_service")
self.service = self.create_service(
CheckLetter, "check_letter", self.check_letter_callback
)
self.subscription = self.create_subscription(
String, "letter_topic", self.letter_callback, 10

)

self.progress_publisher = self.create_publisher(Progress, "progress",

data = Progress()

data.current_state =
data.attempts_left = 20
data.game_over = False

data.won = False
self.progress_publisher.publish(data)

self.current_letter =
self.word_list = ["python", "hangman", "robot", "ros", "interface"]
self.word = random.choice(self.word_1list)

self.word_state = ["_"] * len(self.word)
self.get_logger().info(f"The word has {len(self.word)} letters.")
self.attempts_left = 20 # Max ts

10)
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» hangman_game

hangman_game/hangman_game/word
_service.py2| M| 2=

00

def letter_callback(self, msg):
self.current_letter = msg.data

def check_letter_callback(self, request, response):
letter = self.current_letter
if letter in self.word:
for 1dx, char in enumerate(self.word):
if char == letter:
self.word_state[idx] = letter
response.is_correct = True
response.message = "Correct!"
else:
self.attempts_left =1

response.is_correct = False

response.message = "WRONG"
response.updated_word_state = "".join(self.word_state)
self.get_logger().info(f"Received letter: {letter}")
self.get_logger().info(f"Current word state: {response.updated_word_state}")

# Publish progress

progress_msg = ogress()

progress_msg.current_state response.updated_word_state
progress_msg.attempts_left self.attempts_left

progress_msg.game_over = "_" not in self.word_state or self.attempts_left <= 0
progress_msg.won = "_" not in self.word_state
self.progress_publisher.publish(progress_msg)

return response
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» hangman_game ® 06

« hangman_game/hangman_game/word
ser\?ice —gl I'It/-" q?: -9 / def main(args=None):
= Py= =Ml == rclpy.init(args=args)
letter_publisher = LetterPublisher()

rclpy.spin(letter_publisher)
letter_publisher.destroy_node( )
rclpy.shutdown(

if __ _name__
main()
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» hangman_game

- hangman_game/hangman_game/user_
inputpy M| 2=

# hangman_game/user_input.py

import rclpy

from rclpy.node import Node

from hangman_interfaces.srv import CheckLetter
import threading

class UserInput(Node):

def __init__(self):
super().__init__("user_input")
self.cli = self.create_client(CheckLetter, "check_letter")
while not self.cli.wait_for_service(timeout sec=1.0):
self.get_logger().info("Service not available, waiting...")
self.req = CheckLetter.Request()
self.get_logger().info("Press Enter to check the current letter.")

threading.Thread(target=self.input_thread, daemon=True).start()

input_thread(self):

while True:
input("Press Enter to input the current letter.")
self.send_request()

send_request(self):
future = self.cli.call_async(self.req)

def main(args=None):
rclpy.init(args=args)
user_input = UserInput()
rclpy.spin(user_input)
user_input.destroy_node( )
rclpy.shutdown( )

"o,

__main__
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» hangman_game

import rclpy
from rclpy.node import Node

° hangman_game/hangman_game/ from hangman_interfaces.action import GameProgress
prOgrESS_aCtion_Client.py Hx." Ac from rclpy.action import ActionClient

class ProgressActionClient(Node):

def __init__(self):
super().__init__("progress_action_client")
self._action_client = ActionClient(self, GameProgress, "game_progress")
self.result _received = False

self.send_goal()

send_goal(self):

self.get_logger().info("Action Client: Waiting for action server...")

self._action_client.wait_for_server()

goal_msg = GameProgress.Goal( )

self.get_logger().info("Action Client: Sending goal request...")

self._send_goal_future = self._action_client.send_goal_async(
goal_msg, feedback_callback=self.feedback_callback

)

self._send_goal_future.add_done_callback(self.goal_response_callback)

feedback_callback(self, feedback_msg):
feedback = feedback_msg.feedback
if feedback.game_over:
self.get_logger().info("Action Client: Game over detected in feedback")
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» hangman_game

hangman_game/hangman_game/
progress_action_clientpy TX| 3 E

def goal_response_callback(self, future):

goal_handle = future.result()

if not goal_handle.accepted:
self.get_logger().info("Action Client: Goal rejected")
self.result_received = True
return

self.get_logger().info("Action Client: Goal accepted")
self._get_result_future = goal_handle.get_result_async()
self._get_result_future.add_done_callback(self.get_result_callback)

get_result_callback(self, future):
result = future.result().result
if result.won:

self.get_logger().info("Action Client: Congratulations! You won!")
else:

self.get_logger().info("Action Client: Game Over. You lost.")
self.result_received = True

def main(args=None):

rclpy.init(args=args)
action_client = ProgressActionClient()
while rclpy.ok():

rclpy.spin_once(action_client)
if action_client.result_received:
break

action_client.destroy_node()
rclpy.shutdown()

__main__
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» hangman_game

hangman_game/hangman_game/
progress_action_server.py HX| I =

import rclpy

from rclpy.node import Node

from hangman_1interfaces.action import GameProgress
from hangman_interfaces.msg import Progress

from rclpy.action import ActionServer

from rclpy.executors import MultiThreadedExecutor
import time

import threading

class ProgressActionServer(Node):

def

__init__(self):

super().__init__("progress_action_server")
self._action_server = ActionServer(

self, GameProgress, "game_progress", self.execute_callback

)
self.current_progress = Progress()
self.progress_received_event = threading.Event()

# Subscribe to the 'progress' topic to get ga
self.subscription = self.create_subscription
Progress, "progress", self.progress_callback, 10

)

self.subscription

self.get_logger().info("Action Server Initialized")
self.get_logger().info(f"GAME OVER: {self.current_progress.game_over}")
self.get_logger().info(f"WON: {self.current_progress.won}")
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» hangman_game

hangman_game/hangman_game/
progress_action_server.py HX| I =

def progress_callback(self, msg):

self.current_progress = msg
self.get_logger().info(
f"Progress updated: {self.current_progress.current_state}"

)

execute_callback(self, goal_handle):
self.get_logger().info("Action Server: Received goal request")
feedback_msg = GameProgress.Feedback()

update_rate = 1.0 # seconds

while not self.current_progress.game_over:

# Publish fee

feedback_msg.game_over = self.current_progress.game_over
goal_handle.publish_feedback(feedback_msg)
self.get_logger().info(

f"Current State: {self.current_progress.current_state}"

)
self.get_logger().info(

f"Attempts Left: {self.current_progress.attempts_left}"
)

time.sleep(update_rate)

# Game 1s over

result = GameProgress.Result()

result.game_over = self.current_progress.game_over
result.won = self.current_progress.won

if self.current_progress.won:

self.get_logger().info("Action Server: Congratulations! You won!")
else:

self.get_logger().info("Action Server: Game Over. You lost.")

goal_handle.succeed()
self.get_logger().info("Action Server: Goal succeeded")
return result

13



Hang-man - &&

» hangman_game o0

° hangman_ga.me/hangman_game/ def main(args=None):
progress_action_server.py M| ZE rclpy.init(args=args)
action_server = ProgressActionServer()

executor = MultiThreadedExecutor()
executor.add _node(action_server)
try:
executor.spin()
except KeyboardInterrupt:
pass
finally:
action_server.destroy_node()
rclpy.shutdown()
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» hangman_game

- hangman_game/setup.py
* entry_points& Ct21t £0| HE
o0

entry_points={
‘console_scripts': |

‘letter_publisher = hangman_game. letter_publisher:main',
‘word_service = hangman_game.word_service:main',

‘user_1input = hangman_game.user_input:main',

'‘progress_action_server
'‘progress_action_client

hangman_game.progress_action_server:main',
hangman_game.progress_action_client:main',
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» hangman_game
« hangman_interfaces/CMakelLists.txt

®e set(action files

"action/GameProgress.action"

cmake_minimum_required(VERSION 3.8)
project(hangman_interfaces) )

{f(CMAKE_COMPILER IS GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang") rosidl_generate_interfaces(${PROJECT_NAME}
add_compile_options(-Wall -Wextra -Wpedantic) ${msg_files}
endif() ${srv_files}
${action_files}
# find dependencies DEPENDENCIES builtin_interfaces
find_package(ament_cmake REQUIRED) )
find_package(builtin_interfaces REQUIRED)

find_package(rosidl_default_generators REQUIRED) {f(BUILD TESTING)

find_package(ament_lint_auto REQUIRED)
set(ament_cmake_copyright_FOUND TRUE)
set(msg_files set(ament_cmake_cpplint_FOUND TRUE)

"msg/Progress.msg" ament_lint_auto_find_test_dependencies()
) endif()

ament_export_dependencies(rosidl_default_runtime)

set(srv_files ament_package( )
"srv/CheckLetter.srv"

)
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» hangman_game

hangman_interfaces/package.xml

<?xml version="1.0"7>
<?xml-model href="http://download.ros.org/schema/package_format3
schematypens="http://www.w3.0rg/2001/XMLSchema" ?>
<package format="3">
<name>hangman_1interfaces</name>
<version>0.0.0</version>
<description>TODO: Package description</description>
<maintainer email="">user</maintainer>
<license>TODO: License declaration</license>

<buildtool_depend>ament_cmake</buildtool_depend>
<buildtool_depend>rosidl_default_generators</buildtool_depend>

<exec_depend>builtin_interfaces</exec_depend>
<exec_depend>rosidl_default_runtime</exec_depend>
<member_of_group>rosidl_interface_packages</member_of_group>

<test_depend>ament_lint_auto</test_depend>
<test_depend>ament_lint_common</test_depend>

<export>
<build_type>ament_cmake</build_type>
</export>
</package>
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» ROS2 HE I+ x=

1.
2.
3.

User code : AFE X7t &S 3 E
rcl : 2210|YE 2I0|ER{2| 2, AFRAI ZEQ} O|SY0E A

rmw : 0| 59012t SEI0[AE ZHof I H| 0| HEt O|=0ete)

dEHES T

rmw adapter : RMWS} O|=Q|0{E HE5t= S AT 9<. 0|2
s0ofl ROS2= 578 DDS T+aiA[0| S5&|X| @, Chrot 0| =N E

R @E 4 Qs RUHS It
M QoS A4S MElshe A

Middleware : 2 X| HA|X| &
O/ S90] : 24 HEXIN A OfZ2[AH|0|M EE= - @4 710 StLf Of 4

o] TR0 EAl £ AHE IS8 St ATEQ0|, ROSKIME E 7t
O MIA|X| =41 W O[HIE X2|E Het

rcl - ROS Client Support Library

rmw — middleware interface

rmw adapter

Middleware
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» SE 1d

1. wait : 0| =9 AN HA|X|Z7F E&t2r TR77EX| CH 7| onGoal()  nextcmd()  processodom(O)
2. take: MZ& MAIX| =& Al 3§ BIAIX|S 7H4S. O] 2t ) eecne

Hoju ojsgjofo] Mae iaxt 2aojoiez doy I

L N A

3. execute : H|A[X] HE|E ?|ot S8 (onGoal, nextCmd,

processOdom) & & [LT]

1) wait 2) take
101

Y

Q2 P

/goalt /cmdt /odomt
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» SingleThreadedExecutor : TH2 A E0A SIS &2
»  OtLte] A SR AESIO] O|HIES Xe2[ota 2, O] A== W7 LHE HEs XM22 =+
o-|o

« FE N £E7F S8 ANO| OtL{ALL, 20| S=otX| HES of7| ffof BHE A8 = 2HE0
M ALE

rclpy.executors
Executor

/ \ SingleThreadedExecutor
T executor = SingleThreadedExecutor()

SingleThreadedExecutor MultiThreadedExecutor StaticSingleThreadedExecutor executor.add_node(my_node)

executor.spin()

» StaticSingleThreadedExecutor : Tt A E0AM HAHCZ S Z MM
- BH HE A E EHXt= A=, EfO|H, MH|A AMH, M M 52| L E R F A705t= HEY

H| &= =Nzt
oF HHOF =ML, CHE & Executere O|2{Sh HotE H7 (Moo= A7

. LTI} VIS 0] 2 ANS St
MSRte £7|3 B0 BE TE, EIO|H 52 MM 20

. XY A S

Mot I
=
2=
00
Ot
[S
oot
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Multi Thread Executor

» MultiThreadedExecutor : 02 A EOA SHIS HEH
o O A4 E7F SA|0| HME[7]| TfZ0f & 2 0|Lt HE|E A
. D21 S A 7H| KR AMO|L} 57(3 BRI} UAE 4

&=t X2|(ocking) 2R

from rclpy.executors import MultiThreadedExecutor

executor = MultiThreadedExecutor(num_threads=4)
executor.add_node(my_node)
executor.spin()
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» Executor S&F &=Af
1. O|HIE ZIX| : O =4l=El ET AMH|A Q7 EJO|H O|HIE 52 ZX|
2. =Hi 7 M. Oo|HET}L Ehsh MiolCt O SSt= 22 F(queue)d| =X
=
=

3. S MY . F0| U= SUS MESE = MIIE M. SingleThreadedExecutor= SHLHA
X2|5}1, MultiThreadedExecutor= BEZ X2
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Executor AFE 0]

» Executor AF2 O o

def main(args=None):
rclpy.init(args=args)
o node = MyNode( )

import rclpy
from rclpy.node import Node executor = rclpy.executors.SingleThreadedExecutor()
from std_msgs.msg import String executor.add_node(node)

class MyNode(Node):
def __init__ (self):
super().__init__('my_node')
self.publisher = self.create_publisher(String, 'my_topic', 10)

try:
executor.spin()
except KeyboardInterrupt:

self.timer = self.create timer(1.0, self.timer_callback) pass

finally:
timer_callback(self): node.destroy_node( )
msg = String() rclpy.shutdown()
msg.data = 'Hello R0OS2'
self.publisher.publish(msg) if
self.get_logger().info(f'Published: {msg.data}')

__name__ == "' main__
main()

- O[HIE= 1200t A5 HAX|E Ha2]d
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» Executor 2} spin X}0|H

Executor
s S3HH 3 O 3 =D AlS
g Z o) 22| 9 A oiE 2m A
= L OO ZITE SWED MH|A, EO|H 5)2 &2|8t1, *  Executor?} OHIEE M2[5l= FZF &

O|HIEY} LMSIH MEDH WS HASl= I = " spin()0] 2EEH L E= SHWO| YUSI|E 7|Che[,
A* . . |
2% " SingleThreadedExecutor2} MultiThreadedExecutor O|HIEZL ZHX|E I SHS HA

T2 CHYst Z3F7F on, 2SS MAlst= A0 et | *  ExecutorZt S8 &= s SH S FX|SHs FZO|H,

S A0 Hetd BAHCz ZRSIAL 20| T2E 7K AL 4
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> ZHA|
«  Executor= SIS X2|SH= "2H2|X}'0| 1, spin(2 SIS Executor?t SIS Al A

=y
=

Ne[steF of= "F”

«  Executore= S-S Aot A HHAS HOSHL, spin()2 O A0 2 Executor
7t SESIEE sl = A HFHLIF

p HE|AZ|EQI| At

« spin)S ArESIH Executor/t S ME|5t= S AWM T 7 [SHX| 2,
MultiThreadedExecutorE AFESHH Oj2] SHZ SA|0| HEE X[ = AUS

+ O|ljE spin)= 2=0510] O|HE 27} FX|=|X|2, o2 22 E7F SA|0| SE5HH
M o2 29 B3 Nl 7ts

SingleThreadedExecutor + spin(): $t
MultiThreadedExecutor + spin(): 042
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ClE BP0 &= “topic_name”0|A| =4E[=

Jlf°'01l Eil="él E

HIA|X]

s u my_

Eparkﬁﬁﬁparhg_FﬁﬂEDg:m$ ros? bag record -c

BAG I} Xj’d

CtE BE0="my bag.bag”2l= 0| 2| BAG LYY= Xl ¥

bag.bag”2t=

wy_bag tgpig

sparkx@sparkx-750XDA:~% ros2

BAG ItY HE HA|

bag play my_

CHS HHO|="my_bagbag"EH= 0|E2| BAG L] HEE EAZ

sparkx@sparkx-750XDA:~% ros2 bag infc

n 'l.'l _ I:'

4d ':..:I
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turtle bag
storage]: Opened database 'turtle_bag/turtle_bag ©.db3' for READ_ONLY.
r]: Set rate to 1
er]: Adding Lyflcard callb
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H_HF Tc[ In:rya
_DOWN for Dec

3' for READ ONLY.
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» BAG uto 7| EE 2d 7iH[2t & S 27|

. Of2f H|ZE HAMIM rosbag2 video.targz TIUE CIREE W S 4= 7|
https.//drive.google.com/drive/folders/1z/GVRD5YQkiM_yLwjGOGRF5cruz8-Wsn

- CI2EE H U= oje| &= &71

®
tar -zxvf rosbag2 video.tar.gz
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» BAG uto 7| EE 2d 7iH[2t & S 27|

U= ¢ bag mtHo| FHH =0l

ros2 bag info rosbag2_video

S ros2 bag info rosbag2 video

Files: rosbag2 video 0.db3
Bag size: 44.0 MiB
Storage 1id: sqlite3
Duration: 10.077088296s
Dec 5 2024 11:27:45.740351043 (1733365665.740351043)
Dec 5 2024 11:27:55.817439339 (1733365675.817439339)
304
Topic: /video_frames | Type: sensor_msgs/msg/Image | Count: 304 | Serialization Format: cdr

ros2 bag play rosbag2 video --loop
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RViz* D O @&
Eile Panels Help
dryinteract | % Move Camera <-FocusCamera TIMeasure . 2DPoseEstimate < 2DGoalPose @ Publish Point <
2 pisplays 1o "8 Views [o
- @ ;L"ezalrf:f::“‘ Type: | Orbit (rviz_defau = | Zero
Background Color [l 48; 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 Near clip... 0.01
- Invert Z Axis
e Notfdata. Actualerr. Target Fra... <Fixed Frame>
+ ® Grid s . Distance 10
Focal Shap... 0.05
Focal Shap... v
Yaw 0.785398
Pitch 0.785398
» Focal Point  0;0;0
« »

Add Save Remove || Rename
© Time e
ROS Time: 1733369890.91 ROS Elapsed: 50.65 Wall Time: |1733369890.95 Wall Elapsed: |50.65 Experimental
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» BAG Lo 7| El

*  RvizO|M addHES

File Panels Help

dryinteract | Move Camera select <}~ Focus Camera

] pisplays [o]
~ # Global Options

Fixed Frame map

Background Color Wl 48; 48; 48

Frame Rate 30

* @ clobal Status: ...
© Fixed Frame  Motfdata. Actualerr...
+ ¥ Grid v

RViz*

=T Measure 2D Pose Estimate # 2D Goal Pose ¥ Publish Point L =

Create visualization

By display type = By topic
- [ nav2_rviz_plugins
@ Particlecloud
= [ rviz_common
& Group
~ [ rviz_default_plugins
™ AccelStamped
J- Axes
E& camera
= DepthCloud
& Effort
I FluidPressure
% Grid
P2 Gridcells

& InteractiveMarkers
~. LaserScan

Descriptiof®

The Image display creates a new rendering window with an
image.

Display Name

Image

d 7iHl2t BE =8 27

2
TE F Image M 2 OK HHE F27|

"B Views

9]

Type: | Orbit (rviz_defan ~ Zero

~ Current View  Orbit (rviz)

Near Clip... 0.01
Invert Z Axis
Target Fra... <Fixed Frame>
Distance 10
Focal Shap... 0.05
Focal Shap... v
Yaw 0.785398
Pitch 0.785398

+ Focal Point 0;0;0

»
Save Remove Rename
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» BAG L0 7| FEl 2d 7iH|2} HE S2{27]
- AlO|EH}OJ|M O|O|X|2] topic name= “ \ video_frames”

E HHEY|

»  Ol'EH2| Image F0f| F0| Mdxl= DS

& EX: https,//mwwyoutube.com/watch?v=29iFysOZg3Q

glo|

—

|

3 pisplays o
» & Global Options
» @ Global status: ...

» < Grid v/
v @ Image v/

» v Status: Ok
Depth 5

History Policy Keep Last
Reliability Po... Reliable
Durability Po... Volatile

;I‘oplc
sensor_msgs/msg/Image topic to subscribe to.

| Add |
@l Image o]

Doosan Robotics
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JupyterS O|&¢t =212
VSCodeO{| M Jupyter ALE

» Visual Studio Code - extension
« Extension?| 8 gt 4l 7|
o 22 AN X| & FIF F7F A E X[JSHALE 7|&E AHO{2| 7|s2 =
(O4l: Python, YAMLS)
o i RN EL AT B 2[HER HEE NS XF2ol A gk
(04]: XML Tools, Markdown All in One)
« E4 7|z B =g A X[ E™ m|YHALL 7|=2 e F7H 7 s MlE
(041: ROS, URDF)

« X532 A Deviools: BH= &= Aot L i 2tES =2 (O Colcon Tasks)
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2O S
Service 2} Action 0| A¢12] Client *}O|

» Visual Studio Code - extension

o= Service Client Action Client
Al 2H.SH1z|d =& SAIZE Ao A
3CHA| (send_goal_async = Go
CFAH A C} - _goal_
Al = LEHA (call_async) alHandle - get_result_async)
1ol AHEl(feedback), T2 &
=7} AFE AHO L O O , T [S)
result() ¥ X call_async & futureOf| A i(_:it_result_async < future0f
o| E 8 X 2 =7t 71 (feedback_callback)
s = A A 278 (O 1K) 71 Mo &Y of: HE =T
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