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@GAZEBO - EE: ROS + ros_control
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Simulation

URDF
<transmission=
elements

v

Gazebo
Simulator
readSim() l Twrir.eSimo

Gazebo Plugin

Loads RobotHW
interfaces via pluginlib

gazebo mos_control ||

 (rmdians)

:  Account for special

hardware interface::RobotHWSim
Provides Position, Velocity, and Effort Interfaces
between Gazebo and ros_control

Joint States

& " Joint Limits ;
£ ¢ Enforce limits (optional)  §

S Sdstasl
3 ?
ST =

mESEEREES v
Forward Stale :
Transmissions

mechanisms
:  Effort Transmissions :
: Account for special
mechanisms

...................................

Encoders
Sensors on the real robot

Joint Stat
(encoder tic
read HW()

Hardware -
Reality
Input/Qutput

Actuators
Servos, elc

A

Embedded Controllers
e.g. PID loop to follow effort
setpoint

writeHW() ) Joint Efforts

Provides

_interface::RobotHW
ition, Velocity, and Effort
n ms cmim-l hardw:

(Nm)

Forward State
Transmissions
i Account for special
i mechanisms

§ ' Enforce limits (optional)

.‘.lnlm Ierts

mmmmm
H ‘f
geasassrssassntssanke st nasrnan snnnn:

“*":  Effort Transmissions

Account for special
mechanisms

Hardware Resource Interface Layer

list controllers
load controller
unload controller

switch_controller P

SR

Joint State Interface
e.g. JointStatelnterface

Joint Command Interfaces
e.g. Effortlointinterface

Joint States
(radians)

Joint Efforts
(Nm)

Controller M;ﬁager

Loads, unloads andpealls updateslm

Controller:

joint_state publisher
Publishes /joint_states topic
for robot_publisher

Controller:
e.g. joint_trajectory_controller
Send a trajectory from Movelt! etc

Dave Coleman

Updated Jul 30, 2013
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base controller | RobotHW

] -B Velocityjointinterface

P o
oee ' wheel_1_joint

Ef’ﬁ“%ﬁ (ContrOIIerS) : — : : : /.\ wheel_2_joint . | ‘ /6 wheel:Z_joint

Velocityjointinterface

> joint_state_controller D e e
> joint_effort_controller | SO A—/ "am:mm
> joint_position_controller eco @ om-20m
>

—ﬁ . wheel_1 joint
joint_velocity_controller t / © wessson
EHIREEO arm_1_joint
j arm_2 _joint
ros_control$% [ L |

BZ&%E . https://github.com/ros-controls/ros_control/wiki/controller_interface




Segelal

)

a‘

2. TENSBAERE



2. EENBFARE {3 EAE
E—%: AlinkiFRESHMRER Y

<link name="link 1">
<inertial>
<origin xyz="-0.010934 0.23134 0.0051509" rpy="0 O O" />
<mass value="0.00001" />
<inertia ixx="10" ixy="0.0" ixz="0.0" iyy="10" iyz="0.0" izz="10" />
</inertial>
<visual>
<origin xyz="0 0 0" rpy="0 0 O" />
<geometry>
<mesh filename="package://probot description/meshes/link 1.STL" />
</gecmetry>
<material name="">
<color rgba="0.79216 0.81961 0.93333 1" />
</material>
</visual>
<collision>
<origin xzyz="0 0 0" rpy="0 0 O" />
<geometry>
<mesh filename="package://probot description/meshes/link 1.STL" />
</gecmetry>
</collision>
</link>




2. ENBARE

BZE: AjointiTIfEahEE

<!-— Transmissions for ROS Control -->
<¥acro:macro name="transmission block" params="Jjoint name">
<transmission name="tranl">
<type>transmission interface/SimpleTransmission</type>
<joint name="${joint name}">

<hardwarelnterface>hardwarg_interface!PcsitionJDintInterface(fhardwarelnterface>

</joint>

<actuator name="motorl">

<hardwarelnterface>hardwarg_interfacefPcsitinanintInterface<fhardwarelnterface>

<mechanicalReduction>l</mechanicalReduction>

</actuator>
</transmission>
</wacro:macro>

<xacro:transmission block
<xacro:transmission block
<xacro:transmission block
<xacro:transmission block
<xacro:transmission block
<xacro:transmission block

joint name="joint 1"/>
joint name="joint 2"/>
joint name="joint 3"/>
joint_ name="joint 4"/>
joint name="joint 5"/>
joint name="joint 6"/>

51
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<!-- ros control plugin -->
<gazebo>
<plugin name="gazebo ros control" filename="libgazebo ros control.so">

<robotNamespace>/probot anno</robotNamespace>
<robot5imType>gazebo ros_control/DefaultRobotHWSim</robotSimType>
<legacyModeNS>true</legacyModeNS5S>
</plugin>
</gazebo>
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<launch>

<!-— these are the arguments you can pass this launch file, for example paused:=true ——>
<arg name="paused" default="false"/>

<arg name="use sim time" default="true"/>

<arg name="gui" default="true"/>

<arg name="headless" default="false"/>

<arg name="debug" default="false"/>

<!-- We resume the logic in empty world.launch -->
<include file="$(find gazebo_ros)/launch/empty world.launch">
<arg name="debug" valus="§ (arg debug)" />
<arg name="gui" value="$(arg gui)" />
<arg name="paused" value="$ (arg paused)"/>
<arg name="use_sim_time" value="$ (arg usg_sim_time}"/>
<arg name="headless" value="$ (arg headless)"/>

</include>
<!-- Load the URDF into the ROS Parameter Server -->
<param name="robot_description" command="5 (find xacro)/xacro --inorder '$ (find probot_description}/urdf/probot_anno.xacro'" />
<!-- Run a python script to the send a service call to gazebo ros to spawn a URDF robot -->
<node name="urdf spawner" pkg="gazebo ros" type="spawn model" respawn="false" output="screen"
args="-urdf -model probot anno -param robot description"/>
</launch>

probot_gazebo/-:-/probot_anno_gazebo_world.launch
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[ Bl{FE#IE ¢ roslaunch probot gazebo probot anno gazebo world.launch J

» PO -~ - BOB[*%Z| BBk O

OB AEIEREERIRRING, TSRS AER SR T B S~/ gazebo/models
| https://bitbucket.org/osrf/gazebo_models/downloads/

————————————————————————————————————————————————————————————————————————————

N o o -


https://bitbucket.org/osrf/gazebo_models/downloads/
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Movelt! Gazebo / Robot
Movelt! Follow Trajectory Controller Robot
Joint Body
Trajectory
—{ Position Servo [« b@
Kinematics
Rviz HMI }——p —»| Position Servo |« )@
Trajectory Action
Data (Trajectory) Trajectory —{ Position Servo |« b@
> Socket ¢ ; ml
Interpolation
C++ L Path Planning
—»| Position Servo |« )@
—» Position Servo [« b@
Python f———p
Collision Checking
—| Position Servo |« )@
Topic
(Joints State)
o Joint State Controller <

Movelt!#128 A IZHIHESR
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iy probot_anno:
;E*IJ%;E D arm joint controller:
type: "position controllers/JointTrajectoryController”
Joint B Joint Joints:
c - Jjoint 1
Trajectory State - Joint 2
- joint 3
Controller Controller ~ oint 4 .
- joint 5 (1) SiEcE
- Jjoint 6
e Stk "
joint_1: {p: 1000.0, 1i: 0.0, d: 0.1, 1 clamp: 0.0}
-Ij J:- fe %E joint 2: {p: 1000.0, i: 0.0, d: 0.1, i clamp: 0.0}
S . - N N joint_ 3: {p: 1000.0, i: 0.0, d: 0.1, i clamp: 0.0}
¢ é£'|‘$$¥%. 1ﬂ§i§é§z, JEEE\ b”@gxﬁé;ﬁo joint_4: {p: 1000.0, i: 0.0, d: 0.1, i clamp: 0.0}
joint 5: {p: 1000.0, i: 0.0, d: 0.1, i clamp: 0.0}
—_— . b \ . N . 2~ . . ] s . . k : .
. :/A$¥%- 11?*']@%1%232) bu@gz:ﬁé;ﬁo joint 6: {p: 1000.0, i: 0.0, d: 0.1, i clamp: 0.0}
N . A A > A = o .
o BXEFEF: UE. RE. IEEEES, probot_gazebo/config/probot_anno_trajectory_control.yaml
<launch>
<rosparam file="$(find probot gazebo)/config/probot anno_ trajectory control.yaml" command="load"/>

(2) #=HlI2R 25D

<node name="arm controller spawner" pkg="controller manager" type="spawner" respawn="false"
output="screen" ns="/probot anno" args="arm joint controller"/>

</launch>

probot _gazebo/-:-/probot_anno_trajectory_controller.launch



GYH.AI

3. #¥JEMovelt!+GazebolF E 153 SAR

fEhlasEO (1) B¥RECE

. . probot_anno:
‘J_Omt B Joint # Publish all joint states ———————————————————1
Trajectory State joint state controller:
Controller Controller type: joint state controller/JointStateController

publish rate:

o= s —fe fria robot_gazebo/config/probot_anno_gazebo_joint_states.yaml
RTRAEEI probot_gazeboconfig/probot_anno._gazebo_joint_states.y
<launch>
<!— BT EEH SRR EC E S E0NER B SRS A ——
<rosparam file="$(find probot gazebo)/config/probot anno gazebo joint states.yaml" command="load"/>

<node name="joint controller spawner" pkg="controller manager" tLype='"spawner" respawn="false"
output="screen" ns="/probot_anno" args="joint state controller" />

<!-- jz{Trobot_ state publisheriis, KAHtf --—>
<node name="robot state publisher" pkg="rocbot state publisher" type="robot state publisher"
respawn="false" output="screen">
<remap from="/joint states" to="/probot anno/joint states" />
</node>

(2) #=HI2E B 5

</launch>

probot _gazebo/:--/probot_anno_gazebo_states.launch
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o controller manager ns: controller manager

MOVEIt!;E%U%% P28 % cnntrnller:list: -

& - name: probot anno/arm joint controller
action ns: follow joint trajectory

type: FollowJointTrajectory

default: true

joints:
— 4 ) ~ joint 1
Trajectory - joint 4
\§ J - joint 5
_ jDint:Ei (1) SR

probot_anno_moveit_config/config/controllers_gazebo.yaml

<launch>

<arg name="moveit controller manager" default="moveit simple controller manager/MoveItSimpleControllerManager"/>
<param rdmﬁ—“mov31t controller manager" value="$ (arg moveit controller manager)"/>

<!-- gazebo Contreoller -->
<rosparam file="§ (find probot_anno_moveit_ config)/config/controllers_gazebo.yaml"/> . -
(2) I=HI23 B ED
</launch>

probot_anno_moveit_config /launch/ probot_anno_moveit_controller_manager.launch
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<launch>

<!-- Launch Gazebo -->
<include file="$§(find probot gazebo)/launch/probot anno/probot anno gazebo world.launch" />

<!-- ros control arm launch file -->
<include file="$(find probot gazebo)/launch/probot anno/probot anno gazebo states.launch" />

<!-- ros control trajectory control dof arm launch file -->
<include file="$(find probot gazebo)/launch/probot anno/probot anno trajectory controller.launch" />

<!-- movelit launch file -->
<include file="$(find probot anno moveit config)/launch/moveit planning execution.launch" />

</launch>

probot_gazebo/-:-/probot_anno_bringup_moveit.launch
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File Panels Help
[ pisplays

b % Global Options
» ¥ Global status: Ok
» @ Grid

» 3 MotionPlanning
» ih RobotModel

» W TF

Add

# MotionPlanning

Planning Library
OMPL
RRT

Warehouse

Host: [127.0.0.1

Workspace
Center (XYZ): 0.00
Size (XYZ): 2.00
Reset

Context | Planning = Manipulation = Scene Objects

Planner Parameters
goal_bias

longest_valid_segmen...

projection_evaluator

range

type
</ 0.00
< 2.00

0.05
0.005

< <[]

Stored Scenes

Stored State

joints(joint_1,joint_2)
0.8

geometric:RRT

Port: | 33829

Connect

world
Gul
Scene

Physics

wind
« Models
-

b Lights

Property
name
is_static
self_coll

31 fps

Insert Layers \.*,OIJlﬁ - - |-..|

Spherical Coordinates

Atmosphere

Value
ground_plane
True

M ralse

M ralse

Il  Real Time Factor: sim Time:

Gazebo

hal

Real Time:

Iterations:

faHE

GYH.AI

BiFE&RS

$ roslaunch probot gazebo probot anno bringup _moveit.launch
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File Panels Help
I pisplays

» i Global Options
» v Global Status: Ok
» < Grid

» ¥ MotionPlanning
» i, RobotModel

» W TF

Add
# MotionPlanning
Context | Planning

Commands

Plan

Plan and Execute

Executed

Path Constraints
None

Goal Tolerance:

Reset

Manipulation
Query

Planning Group:

manipulator T Planning Attempts: | 10.00
Start State: Velocity Scaling: 1.00 =
<current> M Acceleration Scaling:| 1.00 -
Goal state: Allow Replanning
<current> e Allow Sensor Positioning
Clear octomap Allow External Comm.
Use Cartesian Path
| Use Collision-Aware IK
. Allow Approx IK Solutions
0.00 =

File Edit / w Help

world | Insert  Layers -, 'f. O ;j | - - - |- . '
Gul

Scene

Spherical Coordinates

Physics

Atmosphere

Wind

<& &<

» probot_anno
P Lights

Property V;izle
name ground_plane
is_static True
self_coll... H False
M False

Scene Objects  Stored Scenes  Stored State

Options

Planning Time (s): | 10.00

Il  Real Time Factor: sim Time: Real Time: Iterations:
31fps

> A

iBidMovelt I=HINMWE 1EEN, gazebolFEFIEMrvizAREIN B ANIREFRIF—H
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Trajectory
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echo /probot_anno/arm_joint_controller/follow_joint_trajectory/goal

WARNING: no messages received and simulated time is active.
Is fclock being published?

secs: 98
nsecs: 401000000

frame_1id:

nsecs: 401000000
id: "/move_group-3-98.401000000"

LE]

trajectory:
header:

seq: O
stamp:

secs: @
nsecs: (¢}

frame_1id: "base_footprint”
joint_names: [joint_1, joint_2, joint_3, joint_4, joint_5, joint_6]
points:

positions: [0.02873119376275212, -0.6294906079865967, -0.058876006393081326, 1.1515114310967078e-06, 0.6884366361530443, 0.020726704731801604 ]
velocities: [0.06, 6.0, 0.0, 0.0, 0.0, 0.0]
accelerations: [1.0014907029399591, 0.0, 0.0, 0.0, 0.0, 0.0]
effort: []
time_from_start:
secs: O
nsecs: 0

positions: [0.08690572796471953, -0.6289783023588708, -0.07106899129458027, 1.735993976618141e-07, 0.7001102586859531, 0.08690469668490647 ]
velocities: [0.31139514179373595, 0.002410738292475822, -0.0573760935090687, -4.601725724035484e-06, 0.05493214856317976, 0.3114114128097502]
accelerations: [1.0073513873703999, 0.00779864627791953, -0.18560947054382337, -1.4886406915993996e-05, 0.17770340201071552, 1.0074040234855988]
effort: []
time_from_start:

secs: 0

nsecs: 363527260

positions: [0.15308026216668694, -0.6284659967311449, -0.08326197619607922, -8.043126357730796e-07, 0.7117838812188619, 0.15308268863801133]
velocities: [0.5022862030508732, 0.003888566072360782, -0.09254871475692918, -7.422669885255769e-06, 0.08B60658572991609, 0.5023124485048213]
accelerations: [0.9200558928206964, 0.007122827797718587, -0.16952484433754286, -1.3596374192465343e-05, 0.16230390332914352, 0.9201039675725379]
effort: []
time_from_start:

secs: 0

nsecs: 513666066
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E=PyQtGraph D@ - o
Topi|:|fprobnt_annoﬂoint_states,“pnsition[S] |i| = | v| autoscroll |@|E|
3

/,fprobot_anno,fjoint_states,/position[o]
/[probot_anno,fjoint_states,/position[‘l]
[probot_annofjoint_states/position[2]
/fprobot_annojoint_states/position[3]

’ joOINt_states/position[4]

/[probot_anno,fjoi nt_states/position[5]
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® Gazebo Tutorials
http://www.gazebosim.org/tutorials

® gazeboflrvizB B{ARIXHINS? W4 EIFHE?

https://mp.weixin.qq.com/s/i3zoCz0PxzJgHcBGoJEBjg

® ROSHIARS# — ros_control

https://mp.weixin.qq.com/s/VqUCgNSrj5d-tEQgB44Y8Q

® ROSIHFEZEELE (Z+MWM) —— &

http://www.guyuehome.com/388
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http://www.gazebosim.org/tutorials
https://mp.weixin.qq.com/s/i3zoCz0PxzJgHcBGoJEBjg
https://mp.weixin.qq.com/s/VqUCgNSrj5d-tEQgB44Y8Q
http://www.guyuehome.com/388
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