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Release Notes

releases dates edit a record
1.1.0 2024.10.25 first edition
1.1.1 2024.10.25 Updating the

ros package

Instructions for use

present (sb for a job etc)

XHandControlROS is a ROS package for EtherCAT communication with XHand
robots, controlling their joints and reading sensor data. The package provides a full
control interface to the XHand through ROS topics, services and callback functions.

Download:

xhand_control_ros_v1.1.1_20241025_release.zip

XHandControlROS Instructions for Use

present (sb for a job etc)

XHandControlROS is a ROS package for EtherCAT communication with XHand
robots, controlling their joints and reading sensor data. The package provides a full
control interface to the XHand through ROS topics, services and callback functions.



compiling
Ensure that the following dependencies have been installed:

*  ROS (supports ROS noetic)

Bash
sudo apt install libcrypto++-dev

Creating a workspace

Bash
mkdir -p ~/catkin_ws/src

will ros package to your catkin_ws/src workspace and compile it:

Bash

cd ~/catkin_ws
catkin_make
source devel/setup.bash

nodal

xhand_control_ros node

This node is responsible for establishing a connection with the XHand device and
processing the hand's status and commands.

boot node

You can start the node with the root user by running the following command:

Bash
source devel/setup.bash
roslaunch xhand_control ros xhand_control.launch

Alternatively, you can start the node with a normal user by running the following
command:

* Add permissions to the executable after each compilation of the code:

Bash
sudo chown root:root


https://k0fqxcszc9.feishu.cn/docx/GqMIdjC4UoiH8Ix0Aiec3Gjbnwc

devel/lib/xhand_control_ros/xhand_control ros_node
sudo chmod u+s devel/lib/xhand control ros/xhand control ros node

«  Then run the node:

Bash
source devel/setup.bash
roslaunch xhand_control_ros xhand_control.launch

subject (of a talk or conversation)

Posted topics

e /xhand_control/xhand_state: Publish the joint state and sensor data of
XHand, refer to the joint information of the hand Joint information

o Message type: xhand_control ros::XHandStateArray

o XHandStateArray The content of the message:
header: the message header.
hand_id[]: hand ID.
hand_name[ ]: hand name.

hand_states[]: joint states for each hand.
* name[ ]: the name of the joint.
e position[]: position of the joint.
e effort[]: joint moment.
* temperature[ ]: temperature of the joint.

e error_code[ ]: joint error code.

sensor_states|[ ]: sensor states for each hand.
e finger_sensor_states[]: sensor states for individual hands.
o location: Sensor location.
o calc_force[ ]: combined sensor force
o raw_force[]: sensor raw force data.
o calc_temperature[ ]: sensor torque.

°o raw_temperature[ ]: sensor raw torque data.


https://k0fqxcszc9.feishu.cn/docx/GqMIdjC4UoiH8Ix0Aiec3Gjbnwc

View Sample Message

Bash
rostopic echo /xhand control/xhand_state

Subscribed topics

e /xhand_control/xhand_command: subscribe to XHand control commands sent
by the user.

o Message type: xhand_control_ros: :XHandCommand

o XHandCommand The content of the message:
hand_id: specifies the ID of the hand to be controlled.
name[ ]: Specifies a list of joint names to be controlled.
position]]: target position of each joint.
kp[1], kd[ ], ki[ ]: PID control parameters.
effort_limit[]: Torque limit.

mode: control mode.

Example of posting a message

Bash

rostopic pub -1 /xhand_control/xhand command
xhand_control _ros/XHandCommand '{hand_id: @, name:
["thumb_bend_joint", "index_bend_joint"], position: [0.5, 0.18],
kp: [100, 1e0], kd: [0, 0], ki: [@, @], effort limit: [350, 350],
mode: 3}'

service

Services provided
e /xhand_control/read _hand_info: read XHand information.
o  Service Type: xhand_control ros::ReadHandInfo

o Request Fields:
hand_id: the ID of the hand to be queried.

info_type: type of query (e.g. hand type, serial number, version, etc.).

o Response Fields:



success: whether the operation was successful.

info: information about the returned hand.

e /xhand _control/set_hand_id: set the ID of XHand.
o  Service Type: xhand_control_ros::SetHandId

o Request Fields:
current_id: current hand ID.

new_id: the new ID to be set.

o Response Fields:

success: whether the operation is successful or not, need to restart the
node after success.

e /xhand_control/set _hand_name: Set the name of the XHand.
o  Service Type: xhand_control ros::SetHandName

o Request Fields:
hand_id: ID of the hand to be set.

hand_name: the new name to be set.

o Response Fields:

success: whether the operation is successful or not, need to restart the
node after success.

e /xhand _control/reset_hand sensor: reset XHand's sensor.
o Service type: xhand_control_ros: :ResetSensor

o Request Fields:
hand_id: ID of the hand to be reset.

sensor_id: The sensor ID (17 to 21) to be reset.

o Response Fields:

success: whether the operation was successful.

Service Call Example



Bash

rosservice call /xhand _control/read hand _info '{hand_id: 0,
info_type: 0}’

rosservice call /xhand _control/set _hand _name '{hand_id: @,
hand_name: 'test hand'}'

rosservice call /xhand _control/set _hand_id '{current_id: 1,
new_id: 2}'

rosservice call /xhand_control/reset _hand sensor '{hand id: 0,
sensor_id: 17}’

Joint Names and Limits

joint name lower limit of Position Limit
position

thumb_bend_joint 0 1.57
thumb_rota_joint1 -1.05 1.57
thumb_rota_joint2 0 1.57
index_bend_joint -0.09 0.3

index_joint1 0 1.92
index_joint2 0 1.92
mid_joint1 0 1.92
mid_joint2 0 1.92
ring_joint1 0 1.92
ring_joint2 0 1.92
pinky_joint1 0 1.92
pinky_joint2 0 1.92

common problems



1. Unable to detect device

Make sure that the EtherCAT device is connected properly and that the interface

name is configured correctly.

2. Unable to post or subscribe to messages

Make sure you have started the node correctly and that the topic naming is

consistent with the actual subscription or publication.

3. No environment configured

ontrol.launch

- $ rosservice call /xhand_control/set_hand_name
ERROR: Unable to send request. One of the fields has an incorrect type:
field hand name must be of type bytes or an ascii string

srv file:

int32

string hand name
bool success
string message

: $ rosservice call /xhand_control/set _hand name
ERROR: Unable to send request. One of the fields has an incorrect type:
field hand name must be of type bytes or an ascii string

srv file:

int32 hand _id
string hand name

bool success
string message

Need to execute source devel/setup.bash in the workspace

4. insufficient authority

XHandCommand '{hand_id: @, name: ["

‘{hand_id: 1, hand_name: 2}’

‘{hand_id: 0, hand_name: 4}

t




$ roslaunch xhand_control_ros xhand control.launch
. logging to /home/era/. los/loa/ausobcuo 7lae-1lef-97el-d175549ff9dc/roslaunch-era-ThinkBook-16-G5-IRH-48394. log
Checking log directory for disk usage. This may take a while.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://era-ThinkBook-16-G5-IRH:39505/

PARAMETERS
¥ /rosdistro: noetic
* /rosversion: 1.16.0
* /xhand_control/update_rate: 100

NODES
/
xhand_control (xhand_control_ros/xhand _control ros node)

ROS_MASTER_URI=http://localhost:11311

process[xhand_control-1]: started with pid [48408]
No socket connection on

Excecute as root

No socket connection on

Excecute as root

No socket connection on

Excecute as root

[xhand_control-1] process has finished cleanly
log file: /home/era/.ros/log/c880bccO-71lae-1lef-97el-d175549ff9dc/xhand_control-1*.log
all processes on machine have died, roslaunch will exit
shutting down processing monitor...
. shutting down processing monitor complete
done

Root privileges are required, or refer to Startup node (normal user)

5. How about switching between zero torque mode and PD bit control mode
via ROS?

Just change mode to 0 for zero torque mode, and 3 for pd bit control.

6. What will happen if the effort limit is given to exceed the maximum force
out of the joint?

Limit to the maximum value, input value support 0-400, more than 400 value
according to 400 processing

/. Meaning of control mode mode in xhand_control/xhand_command?

Mode A value of 0 is zero torque mode, a value of 3 is torque mode.


https://k0fqxcszc9.feishu.cn/docx/GqMIdjC4UoiH8Ix0Aiec3Gjbnwc
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