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Announcing Movelt!


video/Announcing MoveIt!.mp4
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Universal Robots
URS/(URY0)

Kinova Jaco

Motoman (SIAS)/SIA10d
/(SIAZ0)

BDI Atlas

PR2 Baxter Research Robot Robonaut/Robonaut2

Comau NM45 Fanuc m10ia BioRob Arm KUKA LWR/LBR

TUM Rosie

KUKA OmniRO8 Cyton Veta

Summit XL-Terabot PhantomX Pincher

Kawada Hire

e
kg}:d

Schunk 7-DOF PAL Robotics REEM

Aldebaran NAO Care-0-Bot HRP-2

«a

Schunk Dextrous Hand Aldebaran Remea CKBot Denso Robot (vsD60) Clopema Robot

Shadow Robot and Hand

Katana

Rob@Work Hubo Korus Homemate Robot

Movelt! Montage 2017

ClamArm

G

Schunk Powerball

DLR-Hit Hand

HDT Arm

X-WAM Barrett WAM

1~

bibe

b

REEM-C

(a)

KUKA Youbot
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Lynxmotion Servo Erector Arm


video/MoveIt! Montage 2017.mp4
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movelit.rviz* - RViz

File Panels Help
7 Move Ca

3 Displays
v @ Global Options
Fixed Frame
Background Color
Frame Rate
Global Status: Ok
Grid
RobotModel
MotionPlanning
v Status: Ok
Robot Description
Planning Scene Topic
Scene Geometry
Scene Name
Show Scene Geome.
Scene Alpha
Scene Color
Voxel Rendering
Voxel Coloring
Scene Display Time
Scene Robot
Show Robot Visual
Show Robot Collision
Robot Alpha
Attached Body Color
» Links
v Planning Request
Planning Group
Show Workspace
Query Start State
Query Goal State
Interactive Marker
Start State Color
Start State Alpha
Goal State Color
Goal State Alpha
Colliding Link Color
Joint Violation Color
Planning Metrics
Planned Path
Trajectory Topic
Show Robot Visual
show Robot Collision
Robot Alpha
State Display Time
Loop Animation
Show Trail
» Links
v @ block_grasp_generator
» v Status: Ok
Marker Topic
Queue Size
Namespaces
» $* Movelt Contacts

] select

avvyvw

PNE 6 <

«

Add

Reset

fHyinteract  $ =,

base
W 48, 48; 48
30

)
&

robot_description
J/move_group/monitore

(noname)+

&

0.9

M 180; 120;0
Occupied Voxels
Z-Axis

02

I

1
W 150; 50; 150

left_arm

“
&

[ 0; 255; 255
M 255;0; 255

/move_group/display_p
0.45

0.05s

@

&

/end_effector_marker
100

)

Motion Planning
Context ' Planning
Commands
Plan
Execute
Plan and Execute

Time: 1.987

Workspace
Center (XYZ)

Size (XY2):

Manipulation

Query

Scene Objects

Select Start State:

<current>

Select Goal State:

Stored Scenes

Stored States

2.00

Status

oaHE

GYH.AI

Options
Planning Time (s): | 20.00
Allow Replanning
Allow Sensor Positioning
Update Path Constraints:
None .

Goal Tolerance: | 0.00

afps
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Teach Pendant Programming

User Application Robot Controller
r'/ N\ f ) Interpolate Execute )
Joint /_\ 2000 \
Move = = ‘ %
Jl J2
Linear °
O-0—0—0—0—0— -0
Move p1 P2 = -
p /U

Robot Controller

( Execute )
User Application ROS Motion Planning
e ™ (
{M""e o b fo\
Request start Goal *— 0 o 0
- - Planning Filtering
.~ \ J/

\
~ g

ROS Movelt!izzhi {1


video/Kinetiq teaching vs Teach Pendant Programming - ROBOTIQ.mp4
video/MUJIN Controller [Pick Worker] - Logistics Piece Picking Solution.mp4

4 1. Movelt!f&7Y 1 AR
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Sensor Input

Interactive Motion Planning
(rviz plugin)

o - Kinematics

ROS Actions ———)—»

—> Robot

) [ Path Planning ]
( ) [ Collision Checking ]
C++ API

S [ f’ ; \{- 1“ ‘L

Trajectory ExecutlonManager] e ol Iy "
/‘;ﬂv £ TR
SBPL
Search-Based

- BEPF: KDL. Trac-IK. IKFast - N P
- BRIEHIRY: OMPL. CHOMP, SBPL -

- RN FCL. PCD -

CHOMP OMPL
Covariant Hami Open Moton Planning
Optimization ibi Planning Library

Proximity Collision
Detection
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PO (User Interface)

C++: {EFHmove_group_interface@ i HAYAPI
Python: fEAmoveit_commandertiZHAIAPI
GUI: fEAMovelt!BrvizidH

ROSE#HRSS 23

URDF: robot_description2%k, REX#128A
URDFIEEAYIEIR(E B

SRDF: robot_description_semantic&#X,
IREXA 2 NIRENECEE B

config: MBANEMEEES, HIMNXTR
fil. BEHFEHG. BEohRIXESSE

> WgEA
- TopicFlActioni&fS

[ROS%%&H&%%%]

{)\cﬁon
CSREE[BUA

{5 AR

GYH.AI

EEIN

g HLEEAITHIRE

~, {Action
AF#ED MoveGroup
. Pick
move_group_interface Place
(C++##0D)
/Service
. HRIREE R
moveit_commander R >
(Python?%l]) FEHEEEE :
ARIBHE >
EREHKI >
GUI BEMIT >
(rviz $E#HEDD I B
MIEE
Hi#O HEELYS
MYIFRER
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Movelt! Setup Assistant

Movelt! Setup Assistant

These tools will assist you in creating a Semantic Robot Description Format (SRDF) file, various yaml configuration and many roslaunch
files For utilizing all aspects of Movelt! functionality.

Create new or edit existing?

All settings for Movelt! are stored in the Movelt! configuration package. Here
you have the option to create a new configuration package or load an existing
one. Note: changes to a Movelt! configuration package outside this Setup

Assistant are likely to be overwritten by this tool.
riy ‘
¥eE8iE5|
Y25

RECE

Create New Movelt Edit Existing Movelt
Configuration Package Configuration Package

> Movelt!

Setup Assistant 2.0

[BEfiSetup Assistant

S rosrun moveit_setup_assistant moveit_setup_assistant
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Movelt! Setup Assistant

_ Movelt! Setup Assistant

self-Collisions
Virtual Joints
Planning Groups
Robot Poses

End Effectors
Passive Joints

ROS Control
Simulation

3D Perception
Author Information

Configuration Files

These tools will assist you in creating a3 Semantic Robot Description Format (SRDF)
file, various yaml configuration and many roslaunch Files for utilizing all aspects of
Movelt! Functionality.

Success! Use the left navigation pane to continue.

‘ 100% |

Virtual Joints

Planning Groups

Robot Poses

End Effectors

Passive Joints

ROS Control

Simulation

3D Perception

Author Information

Configuration Files

Optimize Self-Collision Checking

This searches for pairs of robot links that can safely be disabled from collision
checking, decreasing motion planning time. These pairs are disabled when they are
always in collision, never in collision, in collision in the robot's default position, or
when the links are adjacent to each other on the kinematic chain. Sampling density
specifies how many random robot positions to check For self collision.

GYH.AI

{5 AR

Movelt! Setup Assistant

sampling Density: Low 5

Min. collisions For "always"-colliding pairs: | 95%

High 10000

-

+| |Generate Collision Matrix

Linka -
base_link

base_link
link_1
link_1
link_2
link_2
link_2
link_2

oo Ny kW N

link_3
10|link_3
11/|link_3

link name filter

Link B Disabled  :ason to Disab =
link_1 v Adjacent Li...
link_2 v Never in Co...
link_2 v Adjacent Li...
link_3 v Never in Co...
link_3 v Adjacent Li...
link_4 v Never in Co...
link_5 v Never in Co...
link_6 v Never in Co...
link_4 v Adjacent Li...
link_5 v Never in Co...
link_6 v Never in Co...

show enabled pairs

e linear view matrix view

Revert

1. A

2.18 B8 E

hill A 7
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Movelt! Setup Assistant

Define Planning Groups

Create and edit 'joint model’ groups for your robot based on joint collections, link
collections, kinematic chains or subgroups. A planning group defines the set of

n checking. Define individual
groups for each subset of the robot you want to plan for.Note: when adding a link to

(joint, link) pairs considered for planning and coll;

the group, its Ealent joint is added too and vice versa.

Create New Planning Group

Kin. Search Resolution:  0.005
Kin. Search Timeout (sec): 0.05
Kin. Solver Attempts: 3
OMPL Planning

Group Default Planner: None

Next, Add Components To Group:

Recommended:

Advanced Options: Add Links Add Kin. Chain

Kinematics
Group Name: manipulator]
Kinematic Solver: kdl_kinematics_plugin/KDLKinematicsPlugin -

Add Joints

Add Subgroups

Cancel

Movelt! Setup Assistant

Start
self-Collisions
Virtual Joints
Rabot Poses

End Effectors
Passive Joints

ROS Control
Simulation

3D Perception
Auther Information

Configuration Files

Define Planning Groups

Create and edit ‘joint model’ groups for your robot based on joint collections, link
collections, kinematic chains or subgroups. A planning group defines the set of
(joint, link) pairs considered for planning and collision checking. Define individual
groups for each subset of the robot you want to plan for.Note: when adding a link to
the group, its parent joint is added too and vice versa.

Current Groups
~ manipulator
Joints
Links
~ Chain
base_foatprint -> tool0
Subgroups

Expand All Collapse All Delete Selected | Edit Selected Add Group

Movelk! Setup Assistant

Define Planning Groups

Create and edit 'joint model’ groups For your robot based on joint collections, link
collections, kinematic chains or subgroups. A planning group defines the set of
(joint, link) pairs considered for planning and collision checking. Define individual
groups for each subset of the robot you want to plan for.Note: when adding a link to
the group, its parent joint is added too and vice versa.

Edit 'manipulator' Kinematic Chain

Robot Links
~ base_footprint
~ base_link

Base Link |base_footprint Choose Selected
Tip Link |toolo Choose Selected
Expand All Collapse All Save Cancel

oaHE

GYH.AI
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Movelt! Setup Assistant

Define Robot Poses

Pose Name:

[home] |

Create poses for the robot. Poses are defined as sets of joint values for particular
planning groups. This is useful For things like home position.

joint_1

Planning Group:

manipulator -

joint_2

joint_3

joint_4

joint_5

joint_6

Save

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Cancel

Define Rohot Poses

Movelt! Setup As

Create poses for the robot. Poses are defined as sets of joint values For particular
planning groups. This is useful For things like home position.

Pose Name:
forward
Planning Group:

manipulator

joint_1

joint_2

joint_3

joinkt_4

joint_5

joint_6

Save

0.0000

-1.0313

1.1070

0.0000

0.0000

0.0000

Cancel

B!

oaHE

GYH.AI

Movelt! Setup Assistant el

Start
Self-Collisions
Virtual Joints
Planning Groups
End Effectors
Passive Joints

ROS Control
Simulation

3D Perception
Author Information

Configuration Files

Define Robot Poses

Create poses for the robot. Poses are defined as sets of joint values for particular
planning groups. This is useful for things like home position.

Pose Name  Group Name
1 home manipulator

2|forward manipulator

Show Default Pose| | Movelt! Edit Selected| Delete Selected || Add Pose

(S
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Movelt! Setup Assistant Movelt! Setup Assistant

start Specify Author Information Start Generate Configuration Files
Input contact information of the author and initial maintainer of the generated Create or update the configuration files package needed to run your robot with Movelt.
self-Collisions package. catkin requires valid details in the package's package.xml Self-Collisions Uncheck Files to disable them from being generated - this is useful if you have made

Name of the maintainer this Movelt! configuration: custom changes to them. Files in orange have been automatically detected as changed.

Virtual Joints Virtual Joints

Hu Chunxu Configuration Package Save Path

. Specify the desired directory for the Movelt! configuration package to be generated.
Planning Groups Overwriting an existing configuration package directory is acceptable. Example: /u/
robot/ros/panda_moveit_config

) Email of the maintainer of this Movelt! configuration:
Planning Groups
hcx196@qq.com

Robot Poses Robot Poses /home/hex/catkin_ws/src/probet_anno_moveit_config Browse
End Effectors End Effectors Files to be generated: (checked)
v IR e - | pefines a ROS package
. ) . . V| CMakeLists.txt
Passive Joints Passive Joints v/ config/
v| config/probot_anno.srdf
ROS Control ROS Control v| config/ompl_planning.yaml
v| config/chomp_planning.yaml
v| config/kinematics.yaml
Simulation Simulation v| config/joint_limits.yaml
v| config/fake_controllers.yaml
. . v i .
3D Perception 3D Perception v Eg:F;g;;za;;?;‘f;{;lf:n{aml
v| launch/
Author Information vl launch/move_group.launch
v! launch/planning_context.launch
v| launch/moveit_rviz.launch
Configuration Files ! launchfompl_planning_pipeline.launch.xml =
| 100% | Generate Package

Configuration package generated successfully! Exit Setup Assistant
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Movelt!

R B Ry

File Panels Help

" Interact | = Move Camera | Select

L1 pisplays
» i Global Options
» v Global Status: Ok
» @ Grid
~ ¥ MotionPlanning
» v Status: Ok
Move Group Namespace
Robot Description

plannina Srans Tanic

Add

<

robot_description

mnaua_araun/manitar

&l

% MotionPlanning

Context | Planning = Manipulation

Planning Library

<unspecified> -

Warehouse

Host: |127.0.0.1

workspace
Center (XYZ): 0.00
Size (XYZ): 2.00

Scene Objects

“r

4

OMPL Planner Parameters

0.00

2.00

Stored Scenes

Port: | 33829

ir

4

0.00

2.00

Stored States

|| Connect

b

=

{5 AR

GYH.AI

ERE R

Haahx

Bzhdemo

S roslaunch marm_moveit_config demo.launch
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moveit.

Eile Panels Help

) Interact | % Move Camera [ jSelect ek =

D pisplays [%]
» & Global Options -
» v Global Status: Ok
» & Grid v
* ¥ MotionPlanning v
b " Status: Ok
Move Group Namespace

Robot Description robot_description

pPlannina Srana Tanic =4

mava_araun/manitar

Add
> — o MotionPlannin [%]
ey BAY 1 ’ : :
J\_ I Context | Planning | Manipulation = Scene Objects = Stored Scenes  Stored States = »
Commands Query Options
Plan Planning Group: Planning Time (s): | 5.00 -
manipulator ~ |  Planning Attempts: | 10.00 =
Plan and Execute e Velocity Scaling: 1.00 -
<=l = v Acceleration Scaling: | 1.00 -
Goal State: Allow Replanning
<current> M Allow Sensor Positioning
Clear octomap Allow External Comm.
Use Cartesian Path
¥| Use Collision-Aware IK
Path Constraints Allow Approx IK Solutions
None -
Goal Tolerance: 0.00 =

Reset

31 fps




B it {5 AR

GGGGGG

— BT EANEREA LTS

" Interactive Motion Planning

overs L2
3T — ) =
[E5Setup Assistant . FAENHIEA(IE
Movelt! - fNEER - HWAEEER
EJU”,%EEE - BoE EWHER . %E}_JE&@EE@ o
- FECEMXIA « &fTdemo.launchi# 1Tk

D N




A {ELL {5 AR

1. FARESVSASRE(TA EHERURDFEERY), 5TRkMovelt!
Setup AssistantfECE , HAEMACEIhEE

2. EEMERDEEPHNZIXNHERNS, THEPHNHBEESIAXER, H

f7demo.launchflig, MiXMovelt! el #ib RimAEhiTHIThEE, G

@

(o




Belils

— GYH.

® Movelt! Motion Planning Framework
https://moveit.ros.org/

® Movelt! Tutorials
http://docs.ros.org/melodic/api/moveit tutorials/html/index.html

® ROSIFEZRELE (“+H) ——MoveltEiH
http://www.guyuehome.com/435 o

® ROSIFZ % (=+H) ——Movelt! EFiEm ‘ |

http://www.guyuehome.com/1159



https://moveit.ros.org/
http://docs.ros.org/melodic/api/moveit_tutorials/html/index.html
http://www.guyuehome.com/435
http://www.guyuehome.com/1159

Thank You
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