ROS2: Params, Actions
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What is Parameters?

« A parameter is a configuration value of a node
« We can think of parameters as node settings

* A node can store parameters as integers, floats, Booleans,
string, and lists: Each node maintains its own parameters

$ ros2 param list

/teleop turtle:
qos_overrides./parameter events.publisher.depth
qos_overrides./parameter events.publisher.durability
qos_overrides./parameter events.publisher.history
qos_overrides./parameter events.publisher.reliability
scale angular
scale linear
use_sim_time

/turtlesim:
background b
background g
background r
qos_overrides./parameter events.publisher.depth
qos_overrides./parameter_events.publisher.durability
qos_overrides./parameter_events.publisher.history
qos_overrides./parameter events.publisher.reliability
use_sim_time ;2




Prerequisites: Nodes

* The command ‘ros2 run’ launches an executable from a package
* r0s2 run <package_name> <executable_name>
* e.qg. ros2 run turtlesim turtlesim_node

* 'ros2 node list’ will show you the names of all running nodes
« ros2 node list

* Open another new terminal and start the teleop node with the ¢
ommands:
« ros2 run turtlesim turtle_teleop_key



What is Parameters?

« r0s2 param /st

 To see the parameters belonging to your nodes, open a new terminal
and enter the command:

$ ros2 param list

/teleop turtle:
qos_overrides./parameter_events.publisher.depth
qos_overrides./parameter events.publisher.durability
qos_overrides./parameter events.publisher.history
qos_overrides./parameter events.publisher.reliability
scale angular
scale linear
use_sim_time

/turtlesim:
background b -\1\¥
background g
background r 4_,J/7
qos_overrides./parameter events.publisher.depth
qos_overrides./parameter_events.publisher.durability

Determine the background color
of the turtlesim window

qos_overrides./parameter_events.publisher.history
qos_overrides./parameter events.publisher.reliability
use_sim_time



What is Parameters?

« ros2 param get <node_name> <parameter name>

 To display the type and current value of a parameter, use the
command:

$ ros2 param get /turtlesim background g
Integer value 1s: 86

_ - Type: Interger
- Value: 86

- Run the same command on other parameters of red and blue!



What is Parameters?

» r0s2 param set <node_name> <parameter name> <value>
« To change a parameter’s value at runtime. use the command:

$ ros2 param set /turtlesim background r 150 ‘
Set parameter successful

Q: if | run the turtlesim node again, will the current settings
be preserved?




What is Parameters?

« r0s2 param dump <node_name>

« We can view all of a node’s current parameter values by using the
comments:

« ros2 param dump /turtlesim

« The command prints to the standard output (stdout) by default
« We can redirect the parameter values into a file

$ ros2 param dump /turtlesim > turtlesim.yaml

|

Q: What is it?




What is Parameters?

« r0s2 param dump <node_name>

« We can view all of a node’s current parameter values by using the
comments:

« ros2 param dump /turtlesim

« The command prints to the standard output (stdout) by default
« We can redirect the parameter values into a file

fturtlesim:
ros__parameters:

$ ros2 param dump /turtlesim > turtlesim.yaml _ background_b: 255
background_g: 86

background_r: 150
qos_overrides:
.. /parameter_events:
Q What IS |t? publisher:

depth: 1000
durability: volatile
history: keep last
reliability: reliable

use_sim_time: false EB




What is Parameters?

» r0s2 param load <node_name> <parameter_file>

« We can load parameters from a file:
» ros2 param load /turtlesim turtlesim.yam/

$ ros2 param load /turtlesim turtlesim.yaml

Set
Set
Set

parameter background b successful
parameter background g successful
parameter background r successful

Set
Set
Set
Set

parameter qos_overrides./parameter_events.publisher
parameter qos overrides./parameter events.publisher
parameter qos_overrides./parameter events.publisher
parameter qos_overrides./parameter events.publisher

.depth failed: parameter 'qos overrides./parameter_events.publisher.depth" cannot
.durability failed: parameter 'gos overrides./parameter events.publisher.durabili
.history failed: parameter 'qos overrides./parameter events.publisher.history' ca
.reliability failed: parameter 'qos overrides./parameter events.publisher.reliabi

Set

parameter use sim time successful

|

‘gos_overrides” are read-only parameters
(They cannot be updated during runtime!)

“gos_overrides”. parameters about QoS

(Quality of Service)



Why ROS2?
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What is Parameters?

 What is QoS?

$ ros2 param dump /turtlesim > turtlesim.yaml

Jturtlesim:

ros__parameters:
background_b: 255
background_g: 86
background_r: 1580
//ﬁas_nverrides: N\
/parameter_events:
publisher:
depth: 10006
durability: volatile

v

history: keep last
\\‘ reliability: reliable 4//
false

use_sim_time:

depth: The num. of messages to buffer
durability: volatile vs. transient local
« volatile: 3[ZM (O] messages= =4 27+5),
e.g., sensor data
. transient_local: H| 2|2
t7ts)
h|story keep last vs. keep all
- keep_last: |2 N7H2| message@t H{IH{ 2
. keep_all: 2= message H{ I
reliability: reliable vs. best effort
- reliable: message MY 2% (X|H/MHE 7ts)
* best_effort: 7t st 2|

g (HIHY A= message
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What is Parameters?

» r0s2 param load <node_name> <parameter_file>

« We can load parameters from a file:
» ros2 param load /turtlesim turtlesim.yam/

$ ros2 param load /turtlesim turtlesim.yaml

Set parameter background b successful

Set parameter background g successful

Set parameter background r successful

Set parameter qos_overrides./parameter events.publisher.depth failed: parameter 'qos overrides./parameter_events.publisher.depth" cannot
Set parameter qos overrides./parameter events.publisher.durability failed: parameter 'qos overrides./parameter events.publisher.durabili
Set parameter qos_overrides./parameter events.publisher.history failed: parameter 'qos overrides./parameter events.publisher.history' ca
Set parameter qos_overrides./parameter events.publisher.reliability failed: parameter 'qos overrides./parameter events.publisher.reliabi
Set parameter use sim time successful l

‘gos_overrides” are read-only parameters
(They cannot be updated during runtime!)

Q: How can we update our “qos_overrides” parameters?
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What is Parameters?

 Load parameter file on node startup

* To start the same node using your saved parameter values:

« ros2 run <package name> <executable_name> --ros-args --params-file
<file_name>

« Example:

$ ros2 run turtlesim turtlesim node --ros-args --params-file turtlesim.yaml

14



What is Actions?

 Actions are one of the communication types in ROS2
* Actions are intended for long running tasks
* Actions consist of three parts: a goal, feedback, and a result

Goal
Service NODE

Request Action Sever

Response

Feedback
Topic

Action Client

Result
Service

Request

Response
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What is Actions?

* Actions are built on topics and services (The functionality is
similar to services, except actions can be canceled)

» Actions also provide steady feedback, as opposed to services
which return a single response

* Actions use a client-server model, similar to the publisher-
subscriber model in Topic

« An action client sends a goal to an action server that acknowledges
the goal and returns a stream of feedback and a result

16



What is Actions?

e Use actions

« When you launch the “/teleop_turtle” node, we will see the following
message in our terminal:

Use arrow keys to move the turtle.

Use G|B|V|C|D|E|R|T keys to rotate to absolute orientations. 'F' to cancel a rotation.

1. [INFO] [turtlesim]: Rotation goal completed successfully
2. [INFQ] [turtlesim]: Rotation goal canceled

3. [WARN] [turtlesim]: Rotation goal received before a
previous goal finished. Aborting previous goal

17



What is Actions?

e Check ros2 node info <node name>

 To see the list of actions a node provides, do “rosZ node /turtlesim"
and "ros2 node /teleop_turtle"

% ros2 node info /turtlesim
/turtlesim $ ros2 node info /teleop turtle
Subscribers: /teleop turtle
/parameter _events: rcl interfaces/msg/ParameterEvent
/turtlel/cmd vel: geometry msgs/msg/Twist

Subscribers:
/parameter_events: rcl interfaces/msg/ParameterEvent

Publishers: i
/parameter_events: rcl_interfaces/msg/Parametertvent Publishers:
frosout: rcl_interfaces/msg/Log /parameter_events: rcl_interfaces/msg/ParameterEvent
/turtlel/color sensor: turtlesim/msg/Color /rosout : rcl_interfaces[msglLog

/turtlel/pose: turtlesim/msg/Pose
Service Servers:

/clear: std srvs/srv/Empty

/kill: turtlesim/srv/Kill /teleop turtle/describe parameters: rcl _interfaces/srv/DescribeParameters

/reset: std_srvs/srv/Empty /teleop turtle/get parameter types: rcl interfaces/srv/GetParameterTypes

/ﬂmwn:tumjemmxmwfﬂmwn /teleop turtle/get parameters: rcl interfaces/srv/GetParameters
/turtlel/set pen: turtlesim/srv/SetPen - = -

/turtlel/teleport absolute: turtlesim/srv/Teleportabsolute /teleop turtle/list parameters: rcl interfaces/srv/ListParameters
/turtlel/teleport relative: turtlesim/srv/TeleportRelative /teleop turtle/set parameters: rcl _interfaces/srv/SetParameters

/turtlesim/describe_parameters: rcl_interfaces/srv/DescribeParameters [teleop turtle/set parameters_atomically: rcl interfaces/srv/SetParametersAtomically
/turtlesim/get parameter types: rcl interfaces/srv/GetParameterTypes
/turtlesim/get parameters: rcl interfaces/srv/GetParameters
/turtlesim/list parameters: rcl interfaces/srv/ListParameters

/turtlel/cmd vel: geometry msgs/msg/Twist
Service Servers:

Service Clients:

/turtlesim/set_parameters: rcl interfaces/srv/SetParameters Actlon Servers:
/turtlesim/set parameters atomically: rcl interfaces/srv/SetParametersaAtomically
Service Clients: Action Clients:

. Jturtlel/rotate absolute: turtlesim/action/Rotatefbsolute
Action Servers: -

/turtlel/rotate absolute: turtlesim/action/Rotateabsolute ]_23
Action Clients:



What is Actions?

e Check ros2 node info <node name>

 To see the list of actions a node provides, do “rosZ node /turtlesim"
and "ros2 node /teleop_turtle"

% ros2 node info /turtlesim
Jturtlesim
Subscribers:
/parameter _events: rcl interfaces/msg/ParameterEvent
/turtlel/cmd vel: geometry msgs/msg/Twist
Publishers:
/parameter_events: rcl_interfaces/msg/Parameterkvent
/rosout: rcl interfaces/msg/Log
/turtlel/color sensor: turtlesim/msg/Color
/turtlel/pose: turtlesim/msg/Pose
Service Servers:
/clear: std srvs/srv/Empty
/kill: 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

/turtlesim/describe parameters: rcl interfaces/srv/DescribeParamete

/turtlesim/set parameters atomically: rcl interfa
Service Clients:

s/srv/setParametersAtomically

Action Sservers:
/turtlel/rotate absolute: turtlesim/action/Rotateabsolute

Action Clients:

% ros2 node info /teleop turtle
/teleop turtle
Subscribers:
/parameter_events: rcl interfaces/msg/ParameterEvent
Publishers:
/parameter_events: rcl interfaces/msg/ParameterEvent
/rosout: rcl interfaces/msg/Log
/turtlel/cmd vel: geometry msgs/msg/Twist
Service Servers:
/teleop turtle/describe parameters: rcl _interfaces/srv/DescribeParameters
/teleop turtle/get parameter types: rcl interfaces/srv/GetParameterTypes
Send goa|S-:%leop_turtlefgx_at_par‘ameters: r‘cl_ir_wter'Faces!er/GeJ.cPar‘ameter‘s
/teleop turtle/list parameters: rcl interfaces/srv/ListParameters
leop turtle/set parameters: rcl _interfaces/srv/SetParameters
urtle/set parameters atomically: rcl interfaces/srv/SetParametersAtomically
Service Clien

Action Servers:

Action Clients:
/turtlel/rotate _absolute: turtlesim/action/Rotateabsolute
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What is Actions?

e Check ros2 node info <node name>

 To see the list of actions a node provides, do “rosZ node /turtlesim"
and "ros2 node /teleop_turtle"

% ros2 node info /turtlesim
/turtlesim $ ros2 node info /teleop turtle
Subscribers: /teleop turtle
/parameter _events: rcl interfaces/msg/ParameterEvent
/turtlel/cmd vel: geometry msgs/msg/Twist

Subscribers:
/parameter_events: rcl interfaces/msg/ParameterEvent

Publishers:
/parameter_events: rcl_interfaces/msg/Parametertvent . Publishers:
frosout: rcl_interfaces/msg/Log PrOV|deS feed back,.-"par‘ameter_events: rcl_interfaces/msg/ParameterEvent
/turtlel/color sensor: turtlesim/msg/Color /rosout rcl_interfaces[msglLog

/turtlel/pose: turtlesim/msg/Pose
Service Servers:

/clear: std srvs/srv/Empty

/kill: turtlesim/srv/Kill urtle/describe parameters: rcl_interfaces/srv/DescribeParameters

/reset: std_srvs/srv/Empty le/get parameter types: rcl interfaces/srv/GetParameterTypes

iiEiz;;1?:;IE;WEE:SZ??;/srv/SetPe” Sends goals___Op turtla/get parameters: rcl interfaces/srv/GetParameters

/tmﬁlelﬁmlgporpﬁbsohﬁe:turtkﬁim/smﬂTelemﬂTAbslute “““““ eop_turtle/Nst_parameters: rcl_interfaces/srv/ListParameters
N\parameters: rcl_interfaces/srv/SetParameters

/turtlel/teleport relative: turtlesim/srv/Teleportr
/turtlesim/describe_parameters: rcl_interfaces/sry/DescribeParamete ameters_atomically: rcl interfaces/srv/SetParametersAtomically

/turtlesim/get parameter types: rcl interfaces/sfv/GetParameter
/turtlesim/get parameters: rcl interfaces/srv/getParameters
/turtlesim/list parameters: rcl interfaces/s

/turtlesim/set parameters: rcl interfaces/
/turtlesim/set parameters atomically: rcl/interfa

turtlel/cmd vel: geometry msgs/msg/Twist

Service Clien

Action Servers:

Service Clients:

Action Clients:
/turtlel/rotate _absolute: turtlesim/action/Rotateabsolute

Actlon Servers
/turtlel/rotate absolute: turtlesim/action/Rotateabsolute 22()
Action Clients:




What is Actions?

 ros2 action /ist
 To identify all the actions in the ROS graph, run the command:

$ ros2 action list
/turtlel/rotate absolute

* To identify types of all actions:

% ros2 action list -t
/turtlel/rotate absolute [turtlesim/action/RotateAbsolute]
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What is Actions?

e ros2 action info <action_ name>

« We can further introspect the “/turtle1/rotate_absolute” action with the
command;

$ ros2 action info /turtlel/rotate absolute
Action: /turtlel/rotate absolute
Action clients: 1
/teleop turtle
Action servers: 1
Jturtlesim

% ros2 action list -t

* r052 /nl‘erface ShOW /turtlel/rotate absolute [turtlesim/action/RotateAbsolute]
 To check the type of the action: type

% ros2 interface show turtlesim/action/RotateAbsolute <

22



What is Actions?

e ros2 action info <action_ name>

« We can further introspect the “/turtle1/rotate_absolute” action with the
command;

$ ros2 action info /turtlel/rotate absolute
Action: /turtlel/rotate absolute
Action clients: 1
/teleop turtle
Action servers: 1
Jturtlesim

* ros2 Interface show
o TO CheCk the type Of the actlon # The desired heading in radians GOal

float32 theta

$ ros2 interface show turtlesim/action/RotateAbsolute # The angular displacement in radians to the starting position
float32 delta

- Result
# The remaining rotation in radians
float32 remaining

Feedback
23



What is Actions?

» r0s2 action send_goal <action_name> <action_type> <values>
e <values> needs to be in YAML format

« rosZ2 action send_goal /turtle/rotate_absolute
turtlesimyaction/RotateAbsolute "{theta: 1.57}"

$ ros2 action send goal /turtlel/rotate absolute turtlesim/action/RotateAbsolute "{theta: 1.57}"
Waiting for an action server to become available...
Sending goal:

theta: 1.57

Goal accepted with ID: f8db8f444106849eaa93d3teb747dda44

Result:
delta: -1.5680PP316619873

Goal finished with status: SUCCEEDED
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What is Actions?

» r0s2 action send_goal <action_name> <action_type> <values>
« <values> needs to be in YAML format
 To see the feedback of this goal, add “--feedback”

 ros2 action send_goal /turtle/rotate absolute
turtlesim/action/RotateAbsolute "{theta: -1.57}" --feedback

$ ros2 action send goal /turtlel/rotate absolute turtlesim/action/RotateAbsolute "{theta: -1.57}" --feedback
Sending goal:
theta: -1.57

Goal accepted with ID: e6@92c831f994afda92fees8et228daz7

Feedback:
remaining: -3.1268222332000732

Feedback:
remaining: -3.11088222007751465

Result:
delta: 3.1200008392333984

Goal finished with status: SUCCEEDED
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