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Image from ros_control paper


https://hal.archives-ouvertes.fr/hal-01662418/
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URDF and ros2_control

<ros2_control name="${name}" type="system">
<hardware>
<plugin>fake_components/GenericSystem</plugin>
</hardware>
<joint name="joint1">
<command_interface name="position">
<param name="min">-1</param>
<param name="max">1</param>
</command_interface>
<state_interface name="position"/>
</joint>
<joint name="joint2">
<command_interface name="position">
<param name="min">-1</param>
<param name="max">1</param>
</command_interface>
<state_interface name="position"/>
</joint>
</ros2_control>
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Implementing a system component

class RRBotHardwarelnterface
: public hardware_interface::Baselnterface<hardware_interface::Systeminterface>

{

public:
hardware_interface::return_type configure(const hardware_interface::Hardwarelnfo & info) override;
std::vector<hardware _interface::Statelnterface> export_state interfaces() override;
std::vector<hardware_interface::CommandInterface> export_command_interfaces() override;
hardware_interface::return_type start() override;
hardware_interface::return_type stop() override;
hardware_interface::return_type read() override;

hardware_interface::return_type write() override;

private:
std::vector<double> hw_commands_;

0 std::vector<double> hw_states_; ¢ ®



Implementing a system component

hardware_interface::return_type RRBotHardwarelnterface::configure(
const hardware_interface::Hardwarelnfo & info)
{
if (configure_default(info) != hardware_interface::return_type::OK) {
return hardware_interface::return_type::ERROR;

}

hw_states .resize(info_.joints.size(), std::numeric_limits<double>::quiet_NaN());
hw_commands__.resize(info_.joints.size(), std::numeric_limits<double>::quiet_NaN());

status_ = hardware_interface::status:: CONFIGURED;
return hardware_interface::return_type::OK;



Implementing a system component

hardware_interface::return_type RRBotHardwarelnterface::read()

{
/Il read robot states from hardware, in this example print only
RCLCPP_INFO(rclcpp::get_logger("RRBotHardwarelnterface"), "Reading...");

/[ write command to hardware, in this example do mirror command to states
for (size_ti=0;i< hw_states .size(); ++i)}{
RCLCPP_INFO(
rclcpp::get_logger("RRBotHardwarelnterface"),
"Got state %.2f for joint %d!", hw_states_[il, i);

}

return hardware_interface::return_type::OK;

}

hardware_interface::return_type RRBotHardwarelnterface::write()
{
/I write command to hardware, in this example do mirror command to states
for (size_ti=0;i<hw_commands__.size(); ++i)}{
hw_states [i] = hw_states_|[i] + (hw_commands_[i] - hw_states_|[i]) / 100.0;

}

@ return hardware_interface::return_type::OK;
}



Implementing a system component
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<ros2_control name="${name}" type="system">
<hardware>

<plugin>rrbot_hardware_interface/RRBotHardwarelnterface</plugin>

</hardware>
<joint name="joint1">
<command_interface name="position">
<param name="min">-1</param>
<param name="max">1</param>
</command_interface>
<state_interface name="position"/>
</joint>
<joint name="joint2">
<command_interface name="position">
<param name="min">-1</param>
<param name="max">1</param>
</command_interface>
<state_interface name="position"/>
</joint>
</ros2_control>

_____________________________________________________

_____________________________________________________



Implementing a forwarding controller

class RRBotControllerArray : public controller_interface::Controllerinterface

{

public:
controller_interface::return_type init(const std::string & controller_name) override;
controller_interface::InterfaceConfiguration command_interface_configuration() const override;
controller_interface::InterfaceConfiguration state_interface_configuration() const override;
CallbackReturn on_configure(const rclcpp_lifecycle::State & previous_state) override;
CallbackReturn on_activate(const rclcpp_lifecycle::State & previous_state) override;

CallbackReturn on_deactivate(const rcicpp_lifecycle::State & previous_state) override;

controller_interface::return_type update() override;



Implementing a forwarding controller

class RRBotControllerArray : public controller_interface::Controllerinterface

{

protected:
std::vector<std::string> joint_names_;
std::string interface_name_;

using ControllerCommandMsg = example_interfaces::msg::Float64MultiArray;

rclcpp::Subscription<ControllerCommandMsg>::SharedPtr command_subscriber_ = nullptr;
realtime_tools::RealtimeBuffer<std::shared_ptr<ControllerCommandMsg>> input_command_;

using ControllerStateMsg = control_msgs::msg::JointControllerState;
using ControllerStatePublisher = realtime_tools::RealtimePublisher<ControllerStateMsg>;

rclcpp::Publisher<ControllerStateMsg>::SharedPtr s_publisher_;
std::unique_ptr<ControllerStatePublisher> state_publisher_;



Implementing a forwarding controller

controller_interface::return_type RRBotControllerArray::update()

{

auto current_command = input_command_.readFromRT();

for (size_ti=0;i < command_interfaces_.size(); ++i) {
if (Istd::isnan((*current_command)->datali])) {
command_interfaces_[i].set value((*current_command)->datali]);
}
}

if (state_publisher_ && state_publisher_->trylock()) {
state_publisher_->msg_.header.stamp = get_node()->now();
state_publisher_->msg_.set_point = command_interfaces_[0].get_value();

state_publisher_->unlockAndPublish();
}

return controller_interface::return_type::OK;
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Implementing a forwarding controller

In rrbot_controller.xml:

<library path="librrbot_controller_array">
<class name="rrbot_controller/RRBotControllerArray"
type="rrbot_controller::RRBotControllerArray"
base class_type="controller_interface::ControllerBase">
<description>
RRBotControllerArray ros_control controller.
</description>
</class>
</library>

In controller.cpp
#include "pluginlib/class_list_macros.hpp"

PLUGINLIB_EXPORT_CLASS(rrbot_controller::RRBotControllerArray, controller_interface::ControllerBase)
In CMakelists.txt:

pluginlib_export_plugin_description_file(controller_interface rrbot_controller.xml)




Let's test it all!

ros2 launch rrbot_bringup rrbot_with_rrbot_controller_array.launch.py

ros2 topic pub /rrbot_controller/commands
example_interfaces/msg/Float64MultiArray "data:
-0.5

-0.5"




Messages and modifying a controller

example_msgs/Float64MultiArray control_msgs/JointJog
std_msgs/MultiArraylLayout layout std_msgs/Header header
std_msgs/MultiArrayDimension[] dim string[] joint_names
string label float64[] displacements
uint32 size float64[] velocities
uint32 stride float64 duration

uint32 data_offset
float64[] data

ob-e



Messages and modifying a controller

class RRBotController : public controller_interface::Controllerinterface

{
public:

protected:

using ControllerCommandMsg = control_msgs::msg::JointJog;




Messages and modifying a controller

controller_interface::return_type RRBotController::update()

{

auto current_command = input_command_.readFromRT();

for (size_ti = 0; i < command_interfaces_.size(); ++i) {
if (Istd::isnan((*current_command)->displacements]i])) {
command_interfaces_[i].set_value((*current_command)->displacements]i]);

}
}

return controller_interface::return_type::OK;

}
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Messages and modifying a controller

ros2 launch rrbot_bringup rrbot_with_rrbot_controller.launch.py

ros2 control list_controllers
ros2 control list_hardware _interfaces

. ros2 topic pub /rrbot_controller/commands
. control_msgs/msg/JointJog "joint_names:
- - joint1

. - joint2

. displacements:

. -0.5

. -0.5"

ros2 topic echo /rrbot_controller/state
ros2 topic echo /joint_states



Standard controllers
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joint_state broadcaster
diff_drive_controller
joint_trajectory_controller
gripper_controllers

Forwarding controllers for groups of joints
o position_controllers
o velocity _controllers
o effort_controllers
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