ROS2: Simple Publisher and Subscriber
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ROS2: Talker and Listener example

« The example used here is a simple “talker” and “listener”
system

* one node publishes data and the other subscribes to the topic
so it can receive that data.




ROS2: 1. Create a package

* Navigate into the "ros2_ws/src” directory created in a previous
class

« Run the package creation command:

 ros2 pkg create --build-type ament_python --license Apache-2.0

py_pubsub Python& ZE A|LE Software license (Apache-
Pakcage 0|2 2.0: open source lib)




ROS2: 2. Write the pub. gz

from rclpy.node import Mode
n O d e from std_msgs.msg import String

class MinimalPublisher(Mode):

! " def __init_ (self):
¢ Generate the python flle Into - su;:rl"{]._sinit_{'minimal_puhlisher'}
celf.publisher_ = self.create_publisher(String, 'topic', 18)

: rOSZ_WS/S rC/py_pu bsu b": COde |t| timer_period = 8.5 # seconds

self.timer = self.create_timer{timer_period, self.timer_callback)

« publisher_member_function.py mss) <= °°

ef timer_callback(self):
msg = String()
msg.data = 'Hello World: %d' % self.di
celf.publisher_.publish{msg)
self.get_logeger().info('Publishing: "%="" % msg.data)
celf.i += 1

def main{args=Mone):
rclpy.init{args=aregs)

minimal_publisher = MinimalPublisher()
rclpy.spin{minimal_publisher)

# Destroy the node explicitly

# (optional - otherwise it will be done outomotically
# when the garboge collector destroys the node object)
minimal_publisher.destroy_node()

rclpy.shutdown()

if __name__ == '__main__":

main()
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ROS2: 2. Write the pub.

node

e Examine the code  smort rapy

from rclpy.node import Mode

from std_msgs.msg import String

. rclp?/: ROS2 client Library for Python (Python 210{2 ROS2 ==& %
Met = QA F+= interface) > Node 2d, Topic pub/sub, Service
req/res, parameter, timer, action, ...

» std_msgs: ROS20{| A 71 7| 22X 2l message type package - Bool,
Byte, Char, Int8, Int16, Float32, Float64, ...

(e.g., ros2 topic info /turtle1/cmd_vel)

% ros2 topic info Jturtlel/cmd wel
~ Type:| geometry_msgs/msg/Twist
Publisher count: 1

Subscription count: 2



ROS2: 2. Write the pub.

 Examine the code

NodeS A=

class MinimalPublisher(Mode):

- Node name Topic publisher object ‘44
1. Message type: String
2. Topic name: 'topic’

def __init_ (self):
super{).__init_ {"minimal_publisher")
self.publisher_ = self.create_publisher(String, 'topic', 18)

timer_period = 8.5 # seconds 3 Message buffer' 10
self.timer = self.create_timer{timer_period, self.timer_callback)
self.i = @

Timer object 44

def timer_callback(self):

msg = String() — 1. timer period: 0.528 OfCH E ID'I o

msg.data = "Hello World: %d' % self.i —_ -
self.publisher_.publish{msg) 2 Ca”baCk fUﬂCtIOﬂ El‘OlD‘I AEI A| 2%% %I-_)Ik_
self.get_logger().infof'Publishing: "%="" % msg.data)

self.i += 1

Publish topic
- Message= BFEA| 7|3t & typeldt YX[S{OF o

> Log systemOi| 3i'E message =



ROS2: 2. Write the pub.

node

« Examine the code
Node Z7|2} (ROS2 programOf|A{ HFEA[ A2l

—_—
def main(args=None): - DDS O47:'/Node AEI%I le/CU argument J—'—"
rclpy.init{args=args) ——M
[ Publisher class ‘4
minimal_publisher = MinimalPublisher()
rclpy.spin{minimal_publisher) - _LEEE event |OOpO'" I'_é-'l—_ll—, Ca”baCk% 7| El-EI:I-I (eg,
# Destroy the node explicitly -rirT]EEr)
# (optional - otherwise it wi e done automatifca . . —
:::'hi: thetgarbzge cu[tec:w* ;;sir"a_:s the :odetcbj;ii_l' v - busy_WaIt (OSO-" A-l Spln)ol Ol-l_l—ll DDS DlE-OF"O-Ijl- X-”
minimal_publisher.destroy_node( ) —CT;—_(')_l-E blocklng Walt% Al-_g_

rclpy . shutdown()

if __name__ == '__main__":
main()

v

Publisher, Subscriber, Timer 2| ROS2 entitiesS S{ Al

ROS2 B = (event loopOil Al B L}-Z)



ROS2: 2. Write the sub.

import rclpy
n O e from rclpy.node import Mode

from std_msgs.msg import String

* Generate the python file into o inimecriver ()

‘ros2_ws/src/py_pubsub™ ..
* subscriber_member_function.py )

def

if _name__ == '__main__":

def __init_ (self):
super(}.__init_ (*minimal_subscriber')
self.subscription = self.create_subscription(
string,
"topic’',
self.listener_callback,
18
self.subscription # prevent unused variable warning

def listener_callback(self, msg):
self.get_logeger().info('I heard: "%¥=""' % msg.data)

main{args=MNone):
rclpy.init{args=args)

minimal_subscriber = MinimalSubscriber(}

rclpy.spin{minimal_subscriber)

# Destroy the node explicitly

# (optional - otherwise it will be dome outomatically
# when the garbage collector destroys the node ohject)
minimal_subscriber.destroy_node()

rclpy . shutdown()

main( )



ROS2: 2. Write the sub.

import rclpy
n O e from rclpy.node import Mode

from std_msgs.msg import String

c¥ass MinimalSubscriber{Node):

» Generate the python file into g
‘ros2_ws/src/py_pubsub”: Code it /om0 _imie_Cainino swscriver

self.subscription = self.create_subscription(

. ° stri
* subscriber_member_function.py S
self.listener_callback,
10)
self.subscription # prevent unused variable warning

def listener_callback(self, msg):
self.get_logeger().info('I heard: "%¥=""' % msg.data)

rclpy.init{args=args)

. . o |-

publisher_member_function.py2t FA _
- - def main{args=MNone):

minimal_subscriber = MinimalSubscriber(}
rclpy.spin{minimal_subscriber)
# Destroy the node explicitly
# (optional - otherwise it will be dome outomatically
# when the garbage collector destroys the node ohject)

minimal_subscriber.destroy_node()
rclpy . shutdown()

\\\\ii__rame__ == "_main__": A/////
main( ) S)




ROS2: 2. Write the sub.

node

 Examine the code

l—» NodeE &=

class MinimalSubscriber(MNode):

> Node name

def __init_ (self):

Topic subscription object 44

1. Message type: String

super{).__init_ {'minimal_subscriber')
self.subscription = self.create_subscription(
String,
'topic',
self.listener callback,
18)
self.subscription # prevent wnused variagble warmning

» 2. Topic name: ‘topic’
3. Callback function: topic =4I
4. Message buffer: 10

Al

ok
i

o
4

def listener_callback(self, msg): <
self.get_logger().infol('l heard: "¥s"' % msg.data)

= a4

> Log systemOi| S{E message &
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ROS2: 2. Modify “package.xml”,

“setup.py”, “setup.cfg”

« Add dependencies (package.xml)
« Add the meta information

<description»*Examples of minimal publisher/subscriber using rclpy<fdescription
<maintainer email="vyou@email.com”*Your MName</fmaintainer:
¢licenserfpache License Z.8</licenser

- Add the dependencies

<exec_depend>rclpy< fexec_depends
<exec_dependrstd_msgs</exec_depend>
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ROS2: 2. Modify “package.xml”,

“setup.py”, “setup.cfg”

« Add an entry point (setup.py)

« Add the meta information (match them to our “package.xml”)

maintainer="YourMame",

maintainer_email="'youg@email.com',

description="Examples of minimal publisher/subscriber using rclpy’,
license="f#pache License 2.8',

« Add an entry point: @& 0{2} Python codeE AZ (executable node)

entry_points={
"console_scripts': [
'talker = py_pubsub.publisher_member_function:main',
'listener = py_pubsub.subscriber_member_function:main',

1,
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ROS2: 2. Modify “package.xml”,

“setup.py”, “setup.cfg”

« Check setup.cfg

« The contents of the setup.cfg file should be correctly populated
automatically, like so:

[develop]
script_dir=%base/lib/py_pubsub
[install]
install_scripts=%fbase/1lib/py_pubsub

* This is simply telling setuptools to put our executables in lib, because
ros2 run will look for them there
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ROS2: 2. Build and run

« Check for missing dependencies before building
« Navigate into the root directory of our workspace (ros2_ws):

« rosdep install -i --from-path src --rosdistro humble -y
packagexml It Cr0j| dependencyE =Q15t0] 2X| QHEl packagel| 2X] HH (apt, pip &) 2H

* Build our new package:

« colcon build --packages-select py pubsub
py_pupsub packageTt build
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ROS2: 2. Build and run

* Run our new package
« source install/setup.bash

% ros2 run py_pubsub talker

[info] [minimal_publisher]: publishing: "hello world:
[info] [minimal_publisher]: publishing: "hello world:
[info] [minimal_publisher]: publishing: "hello world:

o rOSZ run p.)/_pUbSUb Z‘a/ker ‘ [info] [minimal publisher]: publishing: "hello world:

[info] [minimal publisher]: publishing: "hello world:

R R

« ros2 run py pubsub listener

% ros2 run py_pubsub listener

[INFO] [minimal_subscriber]: I heard: "Hello World: 18"
[INFO] [minimal_subscriber]: I heard: "Hello World: 11
[INFO] [minimal_subscriber]: I heard: "Hello World: 12"
[INFO] [minimal_subscriber]: I heard: "Hello World: 13"
[INFO] [minimal_subscriber]: I heard: "Hello World: 14"
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