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Design goals
Why complete reimplementation for ROS2?

Understandability and

Extendability Maintainability Robust Parallel Requests

ros2_control

Plain ROS2 Interface
Interface

Extensive Documentation
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Overview

General

= Based on the Lely Core CANopen Stack
(https://gitlab.com/lely industries/lely-core)

= Based on ROS2 components concept, CANopen
master and drivers are components

= Don’t hardcode, configure

= Licensed under Apache 2.0 where possible
(currently only canopen_402_driver needs to be

under LGPLv3)
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canopen
Package aggregating

ros2_canopen packages

canopen_base_driver
Abstract driver for interacting with

lely_core_libraries.

canopen_ros2_control

ros2_control system interface

lely_core_libraries
A ros2 wrapper for lely core

libraries.

Open

canopen_core
Device containers, master and driver

interfaces, standard master.

canopen_proxy_driver
Generic driver with interface for

nmt, sdo, pdo communications

canopen_ros2_controller
Controller for sending generic

commands

canopen_fake_slaves
Contains slaves that mock the

behaviour of real devices

canopen_interfaces

ROS interface descriptions

canopen_402_driver
A driver for motion controllers

implementing CIA402 profile.

canopen_tests
Contains tests for canopen stack

that need mock slaves.
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Configuration
Different Configuration Options

Master

Definition node id

Definition of component that provides the master
driver

Further master configuration options such as sync
period or heartbeat are available

Driver
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Definition of name

Definition of node id

Definition of component that provides the master
Definition of SDO calls that are automatically executed
after device boot

Definition of rpdo and tpdo configuration that is
automatically configured after device boot
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1 master: I

2 modeid: 1 Configure Master
3 driver: "ros2_canopen::MasterDriver” .

4 package: “canopen_master_driver” Settlngs

5 sync_period: 2eeae |

7 cizd482_device_1: |

8 node_id: 2

5 dcf: "ciad02_slave.eds” Configure Driver Settings
iz] dcf_path: "install/cancpen_tests/share/canopen_tests/config/ciada2”

11 driver: "ros2_canopen::Cia4@20river”

12 package: “canopen_482_driver”

L3 period: 20

14 enable_lazy load: false

1 '“Z'"'”“’”-““”be': 2 Configure Device
6 sdo: .

n7 - {index: @x60C2, sub_index: 1, wvalue: 5@} # Set interpolation time for ObjeCtS

L3 - {index: @x60C2, sub_index: 2, wvalue: -3} # Set base 18-3s

19 - {index: @x6081, sub_index: @, value: 1000}

pa - {index: @x6083, sub_index: @, value: 2000}

Pl tpdo: # TPDO needed statusword, actual velocity, actual position, mode of pperation

P2 1:

P3 enabled: true

P4 cob_id: "auto”

PS5 transmission: @xal

P& mapping:

p7 - {index: @x6841, sub_index: @} # status word

Ps - {index: @x6861, sub_index: @} # mode of operaiton display

po 2:

@ enabled: true

1 cob_id: "auto"

2 transmission: Bx@l

3 mapping:

4 - {index: @x6@64, sub_index: value .

5 - {index: @x6@6c, sub_index: posit Conflgure PDO
& 3:

7 enabled: false

8 4:

9 enabled: false

ha rpdo: # RPDO needed controlword, target position, target velocity, mode of|operation

Pl 1:

B2 enabled: true

B3 cob_id: "auto”

P mapping:

RS - {index: @x6@4@, sub_index: @} # controlword

pe - {index: @x60608, sub index: @} # mode of operation
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Bus Configuration

Automatic configuration artefact generation

OEM
creates
Device EDS uses
@Designtime
@Runtime
User launches
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User

creates

CMAKE
generates
Loads
Device Container
loads

Open

Master DCF

Master BIN

Device BIN

loads

CANopen Master

configures

CANopen Drivers
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_ * All drivers expose their

functionality via ROS interface

Operation
Different Operating Options

= All drivers and master are

Service components
based = Drivers and master are enabled

directly after launch

Options. e
Options

= All drivers expose their

ROS2

Lifecycle

= Driver’s functionality is exposed functionality via ROS interface

control
based

Service = All drivers and master are
based lifecycle nodes
= Lifecycle device manager enables

via ros2_control system interface

managing overall lifecycle

\
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Service-based interface
Simplicity
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Lifecycle service-based interface
Robustness
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ros2_control System Interface
Controlling — Under Development

ros2_control
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Video

ros2_canopen with lifecycle service interface

I
Sep 23 22:50 0:00 B . v
Ti christoph@christoph-ThinkPad-T450: ~fws_ros2 RViz* -
File Panels Help
1: christoph@christoph-ThinkPad-T490: ~/ws_rc .
@\nteract %2 Move Camera = Focus Camera = Measure ~# 2D Pose Estimate # 2D Goal Pose Q Publish Point
christoph@christoph-ThinkPad-T490:
»
2: christoph@christoph-ThinkPad-T490: ~/ws_ros2 ~
[rviz2-18] [INFO] [1663966197.511792295] [rviz2]: Stereo is NOT
[rviz2-10] [INFO] [16639 97.513410007] [rviz2]: OpenGl version: 4.6 (GLSL 4.6)
[lifecycle_device_container_node-7] [INFO] [1663966197.532380465] [lifecycle_device_container_node]:
RV‘E oading Manager Configuration.
[lifecycle_device_container_node-7] [INFO] [1663966197.532590707] [lifecycle_device_container_node]:
oad Library: /home/christoph/ws_ros2/install/canopen_core/lib/liblifecycle_device_manager_node.so
[lifecycle_device_container_no 7] [INFO] [21 197.532775050] [lifecycle_device_container_node]:
ound class: rclcpp_components::NodeFactoryTemplate<ros2_canopen ifecycleDeviceManagerNode>
[lifecycle_device_container_no 7] [INFO] [1 197.53278938 [1i ycle_devi container_node]
nstantiate class: rclcpp_components::NodeFactoryTemplate<ros2_canopen ifecycleDeviceManagerNode:
[rviz2-10] [INFO] [1663966197.5430548 iz2]: Stereo is NOT SUPPORTED
[lifecycle_device_container_node-7] [INFO] [1 673187] [lifecycle_device_container_node]
dded node of type ros2_canopen ifecycleDevi with name "lifecycle_device_manager_no
or node_id 256 to executor.
[lifecycle_device_container_node-7] [INFO] [1663' .563714727] [lifecycle_device_container_node]:
nitialising device_manager th node id 256
[lifecycle_device_container_node-7] [INFO] [1663966197.563968525] [lifecycle_device_container_node]:
nitialisation successful.
[rviz2-10] [ERROR] [1663 197.815996743] [rviz2 e link is static or has unrealistic inertia, so
he equivalent inertia box will not be shown.
[rviz2-10]
[rviz2-10] [ERROR] [1663966197.820782632] [rviz2 e link is static or has unrealistic inertia, so t [CRILS
he equivalent inmertia box will not be shown. . .
ﬁ”’uz'm] ROS Time: 6236.71 ROS Elapsed: 38.77 Wall Time: 1663966236.74 Wall Elapsed: 38.77
Reset = Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel: Zoom. Shift: More options.
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Further Developments

* Final integration of ros2_control interface
e Streamlining of the different interfaces (removing code duplications etc.)

* Extensive testing (Pilz PRBT, Care-O-Bot and others planned)
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