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* tork-a/tork_moveit_tutorial : https://github.com/tork-a/tork_moveit_tutorial

1.1 ROS O Movelt!

0000000000000 000000000000O000000 ROS (OO /Robot Operating System)
ooo

* ROS : http://wiki.ros.org/ja

ROS (Robot Operating System) 0 D00 0000000000000 00O0O0O00OO0OODOO
gobooboobooboobboobo.boobo,bo0booboo,ooboan
gobgoobogbooboob,obodboobbooboobboobuoobooboa.
rROSOOOOOOOOOOO,BSDOOOOOOOCO,OD00000000000.

ROSODOODOOOOOOO0OODODODOOOOOO Mevelt! DODOOOOOO0OOMovelt! 0 GUIDDODO
000oooooooooooboo0o0o0o00o0o0o0ooooooooooo0gd Movelt! Commander
oboooobooboboboobDoboooboobDonD Movet! DDODOOOODOODOOOODOODOO
oboo

Movelt! Commander 00 DO 000000 OOOODOO PythonO C++ 000000
* Movelt! : http://moveit.ros.org/

* Movelt! Tutorials : http://docs.ros.org/melodic/api/moveit_tutorials/html/

1.2 0000000000
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e KHIdvaro: 00O QOO OO0DOODO

e Baxter ResearchRobot: U0 000D OO0 MM ODOOOOOOOOOOOOODOO
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« Movelt! 100000 :0000000000000000
x+ Gazebo00ODDOD :00000000000000000
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- NEXTAGE OPEN 00 [
«+ 00000000000000

ubobooobobobobooboobooobooboboooobOoboooobobon0 Movelt! 1OOO
gbooboobooooboooo

0000000000000 00000NEXTAGE OPEN O GazeboODOUOOOODO Movelt! DODOOO
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NEXTAGEOPEN O OO OOOO0OO0ODOOO0OO0ODOO0OO0O0OOO0ODOO0O00O0O0bO0O00O0bO0b0000Og
uboooobooooooobooon

ROSOOOOOODODOOODOO
e JO0OO0ODOODOO
- NEXTAGEOPEN OO ODOOO
— KHIdvaro OO OO QOO
oboooopoooboooobooono
* Ubuntu 18.04
* ROS Melodic

ROSO Ubuntu OOO0O00O0O000O0O0O00DOOO0O0DOOOOOO0DOCOO0OO0 Ubuntud ROSOODODO
gboooobooocooooo

UbuntuOOOGOGO | ROSOOOOO | 000000
20.04 (Focal) Noetic Ninjemys | 20250 50
18.04 (Bionic) Melodic Morenia | 20230 50
16.04 (Xenial) Kinetic Kame 20210 40
14.04 (Trusty) Indigo Igloo 20190 40

0000000 ROSWikkiOOOOOOOOOO
¢ ROS Wiki - Distributions

— http://wiki.ros.org/Distributions

221 ROSOOOOOOO

gobooobobooooboooboooRrOSOODOOoooooooooboOobooboOooRrROSOOOOOO
ggbogbobobbooboaboobuoobobbobooboobooboong

sudo sh -c¢ 'echo "deb http://packages.ros.org/ros/ubuntu $(lsb_release -sc) main" >
/etc/apt/sources.list.d/ros-latest.list'

sudo apt-get install curl

curl -s https://raw.githubusercontent.com/ros/rosdistro/master/ros.asc | sudo apt-
—key add -

sudo apt-get update

sudo apt-get install ros-melodic-desktop-full

rosdep 000 O00OO00O0OONO

sudo rosdep init
rosdep update

rosinstal D OO0 O0000OO0O0OO

sudo apt-get install python-rosinstall

e 00O :
— Ubuntu install of ROS melodic
— ROS melodic 0 Ubuntu O OO0 O0OOO
222 0000000000 O0OO0OOOOOO

gboboobooboobooooooobooooooooOooooooobooooooboboobobooboon
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sudo apt-get install ros-melodic-tork-moveit-tutorial

2.2.3 NEXTAGEOPENO OO OO OGOOoOoOOOO

Ubo0o0oobO00O0O00O0bO0o000 NEXTAGEOPENDOOOOOOOOOoooobOooooo

sudo apt-get update && sudo apt-get install ros-melodic-rtmros-nextage ros-melodic-—
—rtmros—-hironx

224 KHiduvaro OO OOOQOQOOoOoooOOO

gboboooboobooooobob0od KHldwvaro OO D OO OODOOOOOOODOOO

sudo apt-get update && sudo apt-get install ros-melodic-khi-duaro-gazebo ros-
—melodic-khi-duaro-description ros-melodic-khi-duaro-ikfast-plugin ros-melodic-
—khi-duaro-moveit-config

225 myCobot D00 OOODOOODOO

myCobot 0000000000 OCOO0O0ODOOOODOOOODOOOOODOOO
* catkin O workspace O 0 [

— http://wiki.ros.org/ja/catkin/Tutorials/create_a_workspace

catkin_ ws JOUODOOOO0OOOODOOOOODOOOOOOODOOOOOOO

mkdir -p ~/catkin_ws/src
cd ~/catkin_ws/src
catkin_init_workspace

cd ~/catkin_ws/
catkin_make

source devel/setup.bash

O00OmyCobot D0 OOOOOOOODOOOO0ODOODOOO

cd ~/catkin_ws/src

git clone https://github.com/tork-a/tork_moveit_tutorial
rosdep install --from-paths . —--ignore-src -y

cd ~/catkin_ws

catkin_make

source devel/setup.bash

226 JO00O0ODODODOO

0000000000 sewpbashOOOOOOROSOOOOOODOOOO

source /opt/ros/melodic/setup.bash

obobooobooOoobooooobooRrROSOOO0OO0OO0O0O0OO0O0O0DOOO0O0O0OO0O0O0O0O0O0 .bashre O
oboooooooooooonooon sewpbashODOOOOOO0O ROSOOOOOOOOOOOOOOO
oo

echo "source /opt/ros/melodic/setup.bash" >> ~/.bashrc

- 0D0:0000000»>>0>000000000000 bashhe JOODOODO0OOODOOOODO
ooooooog
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O00~/catkin_wsOOODOODOOOOOD0OODOO0O0O0ODO0DOO0ODOODODODO setup.bashJ O OO
gbooooboobooooobooRrROSOO0OOOO0OOOOOOOOOOOO

’source ~/catkin_ws/devel/setup.bash

oboooooOoobooooooboobooRrROSOOOOOOOOOOOOODOOODOOOOOOOn
bashre 00D O00O00DOOO0O0O0OOOOOO0DOOOOODOOOOOOOOOOOOOOOODODOOOO

echo "source ~/catkin_ws/devel/setup.bash" >> ~/.bashrc

bashre 000D O00O0O0OOO0OOODODODODODOOOOOOOOOODODO source /opt/ros/melodic/
setup.bash 00O source ~/catkin_ws/devel/setup.bash 0040 Q0o

23 000000000

apt0000000O0O00O0COO00O00OO0OO0O0OO0O0OOO00OO00O0O0OO0DOOODbOODOn
gobooboobooobobobobobooobooobobooooboobobooboboboobbooboo
ggogn

o000 /tmp/catkin_ ws OOOOOOOOOOOODOOO0OO0ODOODOOOOOOOOOO

source /opt/ros/melodic/setup.bash
mkdir -p /tmp/catkin_ws/src

cd /tmp/catkin_ws/src
catkin_init_workspace

231 MINASTRA1 OO OOOOoOooooooOO

gboo0O0 MINASTRAIOOOOOOOOODOOOOOOOOOOOODODOOOOOOOOO0OOO0DbOOOn

cd /tmp/catkin_ws/src

git clone https://github.com/tork-a/minas.git
rosdep install —--from-paths . —--ignore-src -y
cd /tmp/catkin_ws

catkin_make

232 000000000000 DODODO0O0O0ODOODODOOO0OD
oo bbb bbb ooooobbooooa
0000000 /opt/ros/melodic/O000000O0O0O0O0ODOO

ubooooboboooooboooobobooooboboooooboooobooboooooobon
gbooooboooo

cd /tmp/catkin_ws

sudo su

source /opt/ros/melodic/setup.bash

catkin_make_isolated —--install —--install-space /opt/ros/melodic -DCMAKE_BUILD_
—TYPE=Release

6 Chapter2. 0O 0O0O0O0OOOOOOOO
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24 0000000 Movelt! DO DO

2.4.1 NEXTAGE OPEN - hrpsys 00 OO 00O
hrpsys O OO0 OO0 OMovelt!! DO OODO

NEXTAGEOPEN OO OODOOOOODOOO0OOOO NEXTAGE OPEN hrpsysRTM) OO OOOOOOO
gboooboobooobooboboooobobooooboon

source /opt/ros/melodic/setup.bash
rtmlaunch nextage_moveit_config nextage_demo.launch

goooooOoOoOoOoOoD40000000DODODOODO
- JO00n
e hrpsys 0 OO OO0 (hrpsys viewer)
* Movelt! / RViz

* Hironx Dashboard (Command Panel for Hironx / NEXTAGE Open)

hironx_rqt_dashboard.perspective - rqt 1 B = ¢ 1732 &

BRSNS |1 ceac | Fovecamens Clseee rouscomers comesswe o Droseistinste # 0Navesl @ Pblshpone b = @

W Displays *
@ Global Options
Fixed Frame WAIST
Background Color W 48; 48; 48
Frame Rate 30
Default Light 4
v v Global Status: Ok

3 MotionPlanning

f | context | Planning Manipulation ' Scene Objects = Stored Scenes  Stored States | Status

Planning Library
OMPL

Planner Parameters

RRTConnectkConfigDefault 2| longest_valid_segment_... 0.05
projection_evaluator joints(RARM_JOINTOR h: help

[rtmlaunch] d type geometric:RRTConnect ~

[ INFO] [155: I

t 82[Hz] (exe 3 —

[ INFO] [155: hironx_rqt_dashboard.perspective - r

[ INFor 13554 5 G | B e

t 102[Hz] (eX & command Panel for Hironx / NEXTAGE Open DC@ -ox
[ INFO] (155 NACIELE 4 " h
t 122[Hz] (eq Host: |127.0.0.1
[INFO] [15541]

Port: (33829 . | Connect View current pose

IRIGINEEEE  workspace Init/Off Operations G 4
© 11a0z] (o A ) [oo0 — —
[ INFO] [155:

e tacaunch d R =) (200 Joint calibration Show kinematic groups

[rtnlaunch] q

[ INFO] [155

t 77[Hz] (ex .

[ INFO] [155 A

SRELIGAMES oS Time: | 129.26

[ INFO] [155

£ 106[Hz] (exJNn. Goto init pose (Factory) | (7.0

[ INFO] [155

t 149[Hz] (exec 697 Hz, dropped 149)

[rtmlaunch] check connection/activation Goto power-off pose

[ INFO] [1554107676.191932244, 127.679999999]: [HrpsysSeqStateROSBridge®] @onExecutece © is working a

t 124[Hz] (exec 814 Hz, dropped 124)

[ INFO] [1554107671.200316940, 128.344999999]: [HrpsysSeqStateROSBridge®] @onExecutece © is working a Impedance control

t 114[Hz] (exec 842 Hz, dropped 114) Leftarm Right arm

[ INFO] [1554107672.215769199, 129.184999999]: [HrpsysSeqstateROSBridge0] @onExecutece © is working a 9
W= t 168[Hz] (exec 702 Hz, dropped 168) Start
‘ hINFO] [1554107672.537907, 129.375600]: check 4 collision status, ©.796813 Hz

Goto init pose Duration (sec)

1554107672.48

ROS Elapsed: [119.31 Wall Time: Wall Elapsed: 199.31

Stop

Ub0O Movelt! DOOOOOOOOO0OOODOOOOODOOOOOO

ooboobooog

gboooooboobooobooboooobobooboobo crl-cooobooooOoooboonon

2.4.2 NEXTAGE OPEN - Gazebo 0 0 0 0 O[O

NEXTAGEOPEN U O OOOOOOODOOO0ODOOOO0OO0OROSOOOOOOO0OCOOOOO GazeboOODOO
oo

obooogo20000o00o
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Gazebo U OO OO OQOOO

10000000000D00000D0O000D0O NEXTAGEOPEN Gazebo OO ODODOOOODDOOODO
O0000-1:GazeboOOOODOODOOO

$ source /opt/ros/melodic/setup.bash
$ roslaunch nextage_gazebo nextage_world.launch

[go_initial-6] process has finished cleanly
log file: /home/robotuser/.ros/log/5d4ac8aa-baeb-11e7-af06-001c4284b313/go_initial-
—6%.log

Gazebo U0 0OOO00OO0O0DOOO0DOOODOODOODDO GazeboOOODODOODOO NEXTAGE OPEN O
gbooooboooocooooo

s 00:000 gazeboOODODDOOOOODDOOOO0ODOD0ODOOOO0ODOOODOODOOO Warning
OEror0000000O0COOO0ODOOOOODOOOOOODOOOOOO0O0DOODOO (Gazebo
ooooooooboooooboboo)yobooboooon

8 Chapter2. 0O OO0O0O0OOOOOOOO
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Gazebo multi-robot simulator, version 2.2.3

Copyright (C) 2012-2014 Open Source Robotics Foundation.
Released under the Apache 2 License.
http://gazebosim.org

Msg Waiting for master
Msg Connected to gazebo master @ http://127.0.0.1:11345
Msg Publicized address: 16.0.2.15
[ INFO] [1514250989.072029722]: Finished loading Gazebo ROS API Plugin.
Msg Waiting for master
[ INFO] [1514250989.074773534]: waltForService: Service [/gazebo/set_physics_pro
perties] has not been advertised, waiting...
Msg Connected to gazebo master @ http://127.0.0.1:11345
Msg Publicized address: 10.8.2.15
spawn_model script started
Warning [gazebo.cc:215] Waited 1seconds for namespaces.
Warning [ModelDatabase.cc:334] Getting models from[http://gazebosim.org/models/]
. This may take a few seconds.
[INFO] [WallTime: 1514250990.267662] [0.000000] Loading model xml from ros p m
eter
[INFO] [WallTime: 1514250990.271217] [0.000000] Waiting for service /gazebo/spaw
n_urdf_model
[gazebo.cc:215] Waited 1seconds for namespaces.
[gazebo.cc:215] Waited 1seconds for namespaces.
[gazebo.cc:215] Waited 1seconds for namespaces.
[gazebo.cc:215] Waited 1seconds for namespaces.
[gazebo.cc:215] Waited 1seconds for namespaces.
Waited 11 seconds for namespaces. Giving up.

No namespace found

No namespace found

No namespace found

No e found
W
[controller_spawner-5] process has finished cleanly
log file: [home/fujiimak/.ros/log/62fail7ec-e9da-11e7-8756-0800275ee806/controller_spawner-5*.log

WallTime: 1514251093.946457

Movelt! O O O

200000000000000000000 Movelt!OOODOODOO
O00D00-2:Movelt! OO0

source /opt/ros/melodic/setup.bash
roslaunch nextage_moveit_config moveit_planning_execution.launch

moveit_viewnatto.rviz* - RViz
Eile panels Help

) interact | 7 Move Camera [ Select ocusCamera = Measure ¢ 2DPoseEstimate 7 2DNavGoal @ PublishPoint & = @

O pisplays

~ & Global Options
Fixed Frame WAIST
Background Color W 48; 48; 48
Frame Rate 30
Default Light v

¥ v Global Status: Ok
Vv Fixed Frame ok

» ® Grid v

~ ¥ MotionPlanning v

Add
3 MotionPlanning

Context ~ Planning = Manipulation =~ Scene Objects ~ Stored Scenes  Stored States

Commands Query options
Plan Planning Group: Planning Time (s): | 5.0
right_arm = Planning Attempts: |10
Plan& Execute | Start State: Velocity Scaling: 1.00
<current> v Accel scaling: 1.00
Goal state:
<current> -

Use Cartesian Path
V! Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints

Replanning
None e Sensor Positioning
© Time
ROS Time: |94.97 ROS Elapsed: |28.88 Wall Time: |1651819153.81 Wall Elapsed: |29.52

Reset

U000 Movelt! DODOODOOOOODOODOOOODODOOOO

Experimental

31fps
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gbogoobogood

goobooooooooobooooDbo crl-cObOOOOOoODOOO

2.4.3 MINAS TRA1 -Movelt! DOOOOO

gboooogo20000000
l100b00obooooOo0oboobooboboooooboooooboOoboOono
ooooo-1

source /opt/ros/melodic/setup.bash
roslaunch tral_bringup tral_bringup.launch simulation:=true

2000000000 Movelt! OO OODODO
goooo-2

source /opt/ros/melodic/setup.bash
roslaunch tral_bringup tral_moveit.launch

File Panels Help
7 Interact | 757 Move Camera [ ] Select F = @

[ pisplays
» i Global Options E
» v Global Status: Ok
» @ Grid v
~ % MotionPlanning v
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monit...
» Scene Geometry

Add

+ MotionPlanning

Context | Planning | Manipulation = Scene Objects = Stored Scenes = Stored States

-

Commands Query Options
Plan Planning Group: Planning Time (s): | 5.0 5
manipulator e Planning Attempts: |10 5
Plan & Execute Start State: Velocity Scaling: 1.00 5
<current> - Accel. scaling: 1.00 -
Goal State:
<current> =

Use Cartesian Path
v/ Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints

Replanning
None M Sensor Positioning
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31fps

goobooooooooobooooDbo crl-cObOOOoOoOoOOOO

2.4.4 KHl duaro-Gazebo O OO I
Gazebo OO OO OOQOOO

0000002000000
OO0000-1:KHIduaro Gazebo D 0 OO O0O0OO0OO

$ source /opt/ros/melodic/setup.bash
$ roslaunch khi_duaro_gazebo duaro_world.launch

10 Chapter2. 0O 0O0O0O0OOOOOOOO
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gooboooooobooooobooooooobboo-10000000DO

[INFO] [1557303124.764122, 0.426000]: Started controllers: joint_state_controller,
—duaro_lower_arm_controller, duaro_upper_arm_controller

[go_initial-8] process has finished cleanly

log file: /home/robotuser/.ros/log/£5391a42-7168-11e9-931c-1clbb5£f26084/go_initial-
—~8x.log

000 GazeboUODOODOOOOODODOOOO

Movelt! O O O

200000000000000000000 Movelt! OOOODODOO
O0000-2: Movelt! D OO

source /opt/ros/melodic/setup.bash
roslaunch khi_duaro_moveit_config moveit_planning_execution.launch

24. 00UJOOOO Movelt! 0O O 11
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moveit.rviz* - RViz
Eile panels Help

) Interact | % Move Camera [ Select $ = @

O Displays [x]
» & Global Options
» v Global Status: Ok
» @ Grid v
~ 3 MotionPlanning V]
» v status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitor...
» Scene Geometry
» Scene Robot
» Planning Request
» Planning Metrics
» Planned Path

Add

3 MotionPlanning

Context | Planning | Manipulation = Scene Objects = StoredScenes | Stored states « »

Commands Query Options
Plan Planning Group: Planning Time (s): 5.0 g
botharms - Planning Attempts: |10 o
Plan & Execute Start State: Velocity Scaling: 1.00 H
<current> ~|  Accel Scaling: 1.00 -
Goal State:
<current> -

V! Collision-aware IK
Approx IK Solutions
External Comm.

Path Constraints "

Replanning
None M Sensor Positioning

Reset

31fps

Ub00 Movelt! DODOODOOOOODOODOODOODODOOOO

ooooboooog

goooooooooooooooooboooooboo crl-coObooooobDoOoOoOoOooooOoDOog
obooo

2.4.5 myCobot-Movelt! 000000
Movelt! 00O O

0000000000 O000b0000 myCobot2800 Movelt! DOODOODOO
OD0O0O00-1: myCobot280 00 Movelt! OO0

source ~/catkin_ws/devel/setup.bash
roslaunch tork_moveit_tutorial demo.launch

12 Chapter2. 0O 0O0O0O0OOOOOOOO
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Eile Ppanels Help

) interact | %3 Move Camera ] select F = @

[ pisplays
» Scene Robot

all

~ Planning Request

Planning Group arm_group
show workspace

Query Start State

Query Goal State v

Interactive Marker Size 0.2

Start State Color [Eo; 2550
Start State Alpha 03

Goal State Color [ 250; 128; 0

Colliding Link Color W 255; 0; 0
Joint Violation Color W 255; 0; 255
» Planning Metrics
» Planned Path -

Goal State Alpha
Specifies the alpha for the robot links

Add
% MotionPlanning (=]

Context | Planning = Manipulation =~ Scene Objects = Stored Scer  »

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 5
arm_group - Planning Attempts: 10 e
Plan & Execute| Start State: Velocity Scaling: 1.00 =

<current> Accel. Scaling: | 1.00
Goal State:
Executed Use Cartesian Path
S v/ Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints .
Replanning

None n Sensor Positioning

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31Ffps

OO0 Movelt! DO ODOOOODOOOOODOOOODOOOO

gooooooboood

ubbooboooobooobooooboobooooobo crl-cOoOoOoboOoOooOoboOooboOoooaon
gbooo

246 Movelt! GUIC OO DO OO

Movelt! DO ODODO0O GUIDODOOODOOOOO

Movelt! /RViz(GUH OO OOO0O0OO00O0000O0O0O0O000O0O0O0O0O0O0O0O0O0O0O0C0O00O0000 (RGB)
O00000000000000D0000 InteractiveMarker 00000000 Movelt! O GUIODODOO
gboooobooooboobooon

« JO0O0ODOOODO: End Effector (EEF)
-0000bO0o00OO0oDOO00oo0O0oDOD0bOoooooboDoooooOon

InteractiveMarker 0 0 0 0000000000000 O0O0O0O0OO00DOOO000OO0OOO0OOOOOODO
0000000000000 00000000D000O000D000 MotionPlanning 00000000
PlanmningO OO0 Plan and Execute JOOO0O0O0O0O0OOO0ODOOODOODOOO Movelt! DOO
goboooboobooobbobboobooboobn

obooooboboooboob plan000O000O0OOOOO
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Eile panels Help

O pisplays

~ & Global Options
Fixed Frame
Background Color
Frame Rate
Default Light

~ v Global status: Ok
v Fixed Frame

» ® Grid

~ 3 MotionPlanning

» v status: Ok

Robot Description
» Scene Geometry

» Scene Robot
~ Planning Request

Add
3 MotionPlanning
Context | Planning
Commands

Plan

Plan & Execute

Executed

Path Constraints

None

© Time

ROS Time: 7345

) interact < Move Camera [} Select

Move Group Namespace

Planning Scene Topic

cus Camera == Measure 2D Pose Estimate

robot_description
/move_group/monitored_planning_scene

Manipulation | Scene Objects | Stored Scenes Stored States

Query
Planning Group:
right_arm
Start State:
<current>
Goal state:

<current>

ROS Elapsed: 61.19

Options
Planning Time (s): 5.0
Planning Attempts: |10
Velocity Scaling: 1.00
Accel. Scaling: 1.00

Use Cartesian Path
V! Collision-aware IK

Approx IK Solutions

External Comm.

Replanning

Sensor Positioning

Wall Time: 1651819416.08

Reset | LeFt-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options.

moveit_viewnatto.rviz* - RViz

# DNavGoal  § PublishPoint = @

[x]
Wall Elapsed: |66.80 Experimental

31fps

00000 Movelt! O GUI OO InteractiveMarker 0 D 0000000000000 O00O0O0ODODOOOO
gbooboooooboooboobooboooooo
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CHAPTER
THREE

guooooboooooood

go0oDo0oOooD Movelt! DO0DOOOOO0DOOOODOOOODOOOOO

31 0000000ooobooog

loobooboooobooooboobooooboboooooboooobOoboooooboOoooon

gooooonD Movelt! DOO0DOO0OOO0OODOOOODODOOOOODOOOOODOOOOOODOO ROS
ggbgoboboboboobooboobooboobooon

3.1.1 NEXTAGEOPEN O OO

go0O00000 Movelt! 000 0ODOONEXTAGE OPEN - hrpsys U U000 0OO0O0O0ODOOONEXTAGE
OPEN - Gazebo 0 0D UOOO0O0OO0OODO hrpsys 0 Gazebo OO O ODOOOODOOOOOO Movelt! O
gpooooo

obl1oooooboobooboobobobooboboooooboboooboobooooboobobooooon
ogbooo

gboobo:0obobooocoboboobobooon

$ source /opt/ros/melodic/setup.bash
$ rosrun tork_moveit_tutorial demo.py

goooogoobooo

ubooooooboboooobOobobooooobd group 0 O00O0OO0DOOO In(1]: 0000
000000000000 [Enter/Return] DO0OO00O0D0 1000000000000

UJD0:In [1]:0 [ J0DO0ODODODODODOOOOOODODODLOOOOODOODOOO
gbgbobooooooogbooboboboboboboboboooooboaoboboobooo
obooooobooooon

In [1]: group = MoveGroupCommander ("right_arm")

[ INFO] [1511506815.441893962, 135.795000000]: TrajectoryExecution will use new,_
—action capability.

[ INFO] [1511506815.442105792, 135.795000000]: Ready to take MoveGroup commands,
—for group right_arm.

In [2]:

« J000O0ODO0ODO TrajectoryExecution will use old action capability. OO0
ooooooooooooooooooon

15
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In [1]: group = MoveGroupCommander ("right_arm")

[ INFO] [1511506815.441893962, 135.795000000]: TrajectoryExecution will use old
—action capability.

[ INFO] [1511506815.442105792, 135.795000000]: Ready to take MoveGroup commands,,
—for group right_arm.

[

« 00 :MINASTRAIOOOOOODOOOODOOOOO

’In [1]: group = MoveGroupCommander ("manipulator™)

00 :myCobot OO OOOODOODOOODOODO

’In [1]: group = MoveGroupCommander ("arm_group")

0000 group 00000000000 get_joints() 000000

In [2]: group.get_joints()

out[2]:

['RARM_JOINTO',
'RARM_JOINT1',
'RARM_JOINTZ2',
'RARM_JOINT3',
'RARM_JOINT4',
'"RARM_JOINTS5']

In [3]:

OO0 NEXTAGEOPEN O UODOOOOOODOOD RARM_JOINTOORARM _JOINTS O 60000000
gogbogboooaon

obob0O00o00 rarM JgoINT2000000000

set_joint_value_target () UOOOO0OOOOOOO0OODOOOOset_joint_value_target ()
0000 'RARM_JOINT2' 000000 -2.00000000 radj]O000O0O00OO

In [3]: group.set_joint_value_target ( 'RARM JOINT2', -2.0 )

gobooboboobod go() OODOOO

In [4]: group.go()
Out[4]: True

oboboooboobo0 rrued 0000000000 RARM_JOINTZ2U0O00O0O0O00O0O0O0OO
gboooobobooboobobooooobooogoo

In [5]: group.set_joint_value_target ( 'RARM_JOINT3', -0.78 )
In [6]: group.go()
OQut[6]: True

In [7]: group.set_joint_value_target( 'RARM_JOINT4', 0.78 )
In [8]: group.go()
Out[8]: True

In [9]: group.set_joint_value_target ( 'RARM_JOINTS', 0.78 )
In [10]: group.go()
Out[10]: True

gooobgooogon

set_Jjoint_value_target () 0 1000000000000O00O0O0O0O0OOOOOCOOOOOOO
gdooobObbOb0O0ooooobobObDOOgroup.get_joints () 0000000 NEXTAGEOPENO OO
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gdeoooOoOobDDeODDDOOOOOO [rad]D0O0ODDOOOO set_joint_value_target ()
gbooooo

In [11]: group.set_joint_value_target( [ 0.0, 0.0, -1.57, 0.0, 0.0, 0.0 1)
In [12]: group.go ()
Out[12]: True

NEXTAGEOPEN O O UODOOOOOOODOOO0OOOOO0O0OO0O0O000d

gbgobgooaobodan

gboooobooobooooobooooboboooobooooogo

set_position_target () OOODOODDODOOOODODODODOO (x,y,z)OOOO [ X, Y, 2 10
set_position_target () DO0OOOO

Uboobob0oobOoO0 mODO0OOO000DO0 NEXTAGEOPENOOOOODOOOO (/wAIsT)OOO
gbboooobooboooooboooobon

« XD :O=0/0=0
YOO :O=0/0=0
Z00 :0=0/0=0

In [21]: group.set_position_target( [ 0.3, -0.3, 0.3 1)

go() UOODOOOOOOO

In [22]: group.go()
out[22]: True

goboobooboboobooboobooboobooboobobbobbooboobooobn

gbooobgoboboon

ggbogobooboboobboobooboobooa

set_rpy_target () OO0O0OOOODOODOODOODOOO (roll, pitch,yaw)OQOOO [ R, P, Y 10O
set_rpy_target () DOOOO0O

In [31]: group.set_rpy_target( [ 0.0, -2.36, 0.0 1 )

go()y UOOOOOOODOO

In [32]: group.go()
Out [32]: True

ggboobobobooboobooboobuoobooboobobbobbobooboaa
- 000000 DOO0O0O0O0ODOO0DOOO0OOODOO0OOO0DOODbOO00 group.go() OOOOOODOOO

[ INFO] [1515668193.145149146, 166.319999999]1: ABORTED: Solution found but,
—controller failed during execution

gboobooboobooboon

obobooooobooooobobooooobobooooboooo

set_pose_target () 000000000000 100 set_pose_target () DOOODOOODOOO
O000oO0oOoooa

« JOO0O0O Roll/Pitch/Yaw O O OO 600000000 [x, y, z, rot_x, rot_y, rot_z]
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- J0000O0DOOOODO7ODODOODOO (%, v, 2z, 9x, 9y, 9z, qw]

* Pose [l

* PoseStamped [
0000000 set_pose_target () D00 O0O0OOOOOOOOOOOOO

* OO : GitHub - move_group.py 0 O set_pose_target () 00O
https://github.com/ros-planning/moveit/blob/1.0.2/moveit_commander/src/moveit_commander/move_group.py#L252

gooo0ooo0ooooo0ooo0ooooo0oboo0ooooobOooboo0 Oooo Rpy O O
set_pose_target () UOODOOOOOOOO

In [41]: group.set_pose_target( [ 0.4, -0.4, 0.15, 0.0, -1.57, 0.0 1)
In [42]: group.go()
Out[42]: True

gbl1oboooobooboooobobooooboooo

In [43]: group.set_pose_target( [ 0.3, -0.3, 0.5, 0.0, -3.14, 0.0 ] )
In [44]: group.go()
Out [44]: True

0000000000000 O set_pose_target () UOOO0OOO0OO0OOOOOOOO

In [45]: group.set_pose_target( [ 0.4, -0.4, 0.15, 0.0, -0.707, 0.0, 0.707 1)
In [46]: group.go()
Out[46]: True

H
=}

47]: group.set_pose_target( [ 0.3, -0.3, 0.5, 0.0, -1.0, 0.0, 0.0] )
In [48]: group.go()
Out[48]: True

- JOD00O0COODODOO/MWDOODOn
-0000bO0o0ooDOoooo400000000000
+ 0000000000000
-00o00obOobobooogooboo
- Roll/Pitch/Yaw OO OO0 OOOOOOOOCODOODOOODOODO
« 000
-J00bO00b0obooogooo
-0o0oood
= 00
-00000OoDoooo
- 0000D0O0O0O0O Roll/Pitch/Yaw OO OO OOOODOODOOOOODODOO
# 3D Rotation Converter
- https://www.andre-gaschler.com/rotationconverter/
# ROS Wiki - Quaternion Basics
- http://wiki.ros.org/tf2/Tutorials/Quaternions
-0000ob0oboOOoooboOo 3pUbboOoobocoboobDOooboOobDOoDbO
00 pPosell set_pose_target () DO OOOOODOOOOOONO
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In [49]: pose_target_1 = Pose()

In [50]: print( pose_target_1 )

position:

x: 0.0

y: 0.0

z: 0.0
orientation:

x: 0.0

y: 0.0

z: 0.0

w: 0.0
In [51]: pose_target_1l.position.x = 0.4
In [52]: pose_target_1l.position.y = -0.4
In [53]: pose_target_1l.position.z = 0.15
In [54]: pose_target_l.orientation.x = 0.0
In [55]: pose_target_l.orientation.y = -0.707
In [56]: pose_target_l.orientation.z = 0.0
In [57]: pose_target_l.orientation.w = 0.707

In [58]: print ( pose_target_1 )

position:
x: 0.4
y: —0.4
z: 0.15
orientation:
x: 0.0
y: —0.707
z: 0.0
w: 0.707

In [59]: group.set_pose_target ( pose_target_1 )
In [60]: group.go()
Oout [60]: True

goboobi1gbooboobobooo

In [61]: pose_target_2 = Pose()

In [62]: print ( pose_target_2 )

position:

x: 0.0

y: 0.0

z: 0.0
orientation:

x: 0.0

y: 0.0

z: 0.0

w: 0.0
In [63]: pose_target_2.position.x = 0.3
In [64]: pose_target_2.position.y = -0.3
In [65]: pose_target_2.position.z = 0.5
In [66]: pose_target_2.orientation.y = -1.0

In [68]: print( pose_target_2 )
position:

x: 0.3

y: —0.3

z: 0.5
orientation:

(continues on next page)
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(continued from previous page)

T N KX

In [69]: group.set_pose_target ( pose_target_2 )
In [70]: group.go()
Out[70]: True

set_pose_target () DOOO0OO0 1000 PoseStamped I OO OOO
e JO00OO0OOOO0O0OOOOO -O000O000O00DO0O0OOO/O00O00O0O00O0O0O00O0
Oo0o0oooooa

googobooobooboobood

group.plan() O group.go() 0000000000000 00O0O0OOOOOOOOOOOOOOO
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000

gooooobobbbbdooooobobbbbU00UUUd group.compute_cartesian_path()
0000000000000 compute_cartesian_path() 0000000 0O0O0O0OOOO0O=000
00O 0O: Cartesian Coordinates 0 D D OO0 OO0 O0O0OO0OPathO OO OO OOO

group.plan () a group.go () 0od0do0o0o0obob0D0OodDboo:Oog group.
compute_cartesian_path() O00O00OOOOOOOOO:0000000O0O0OOOOOOAO
ooo

compute_cartesian_path () 0000 0O0OOOOOOOOOOOO
s JO0000O0DODODOOOOOO
s JO0O00O0ODOO0OO0OOOOOOOOOO

20 Chapter3. 0O 0O0O0OOOOOOOOOO




Movelt Tutorial Documentation, Release 0.1.1

gogbgboaooo

oooobooooooooo

goboobooboobooboobooboobooboooboo

oooDoooDoooOOoo0DoooDbOOooDoooDoOOooDoDOooDobOOoDoDooDoOooDoOooooad
compute_cartesian_path() DOOOO0O

compute_cartesian_path( self, waypoints, eef_step, jump_threshold,
avoid_collisions = True )OO0 QOO0OO0O0OO0OOOOO

s waypoints: O OOOOODOO0DOO0DOO0O0DOODO

s cef_step: 00000000 O0DOOO0O0ODOODOOOOO

* jump_threshold: 000000000 OOOOOOOO0.0000O00O

* avoid_collisions: 0000000000000 0OOO0OO0O00OO Trued OOODOODOO

gobabuooboobogboboobooboboobobodb waypoints OO Oonooood
gbooooooooon

In [81]: print( waypoints )

[position:

x: 0.4

y: —0.4

z: 0.15
orientation:

x: 0.0

y: —0.707

z: 0.0

w: 0.707, position:

x: 0.4

y: —0.2

z: 0.15
orientation:

x: 0.0

y: —0.707

z: 0.0

w: 0.707, position:

x: 0.3

y: —0.3

z: 0.5
orientation:

x: 0.0

y: —-1.0

Z: .0

w: 0.0, position:

x: 0.3

y: -0.5

z: 0.5
orientation:

x: 0.0

y: —1.0

z: 0.0

w: 0.0]
In [82]:

000000 waypoints O compute_cartesian_path() O00O0O0O0OOOOOOOOOO

In [82]: ( plan, fraction ) = group.compute_cartesian_path( waypoints, 0.01, 0.0 )
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compute_cartesian_path () DUOOOOODO planl group.execute () UOOOOOOOOO0O
goooooo

In [83]: group.execute( plan )
Out [83]: True

goboboooobobooooobooog

ggbogobobooaoboobuoobuoobobboboobooboobuooboooobboaoboa
obooooo

0o0oooo0ododboobo0oo0o0oo0oo0oo0obb00Oddd waypoints_rectangular a
waypoints_circular00 000000 ooonooooooonoag

In [91]: print ( waypoints_rectangular )
[position:
x: 0.25
y: 0.0
z: 0.1
orientation:
x: 0.0
y: —-0.707106781187
z: 0.0
w: 0.707106781187, position:
x: 0.25
y: —0.2
z: 0.1
orientation:
x: 0.0
y: —-0.707106781187
z: 0.0
w: 0.707106781187, position:
x: 0.45
y: =0.2
z: 0.1
orientation:
x: 0.0
y: —-0.707106781187
z: 0.0
w: 0.707106781187, position:
x: 0.45
y: 0.0
z: 0.1
orientation:
x: 0.0
y: —0.707106781187
z: 0.0
w: 0.707106781187, position:
x: 0.25
y: 0.0
z: 0.1
orientation:
x: 0.0
y: —-0.707106781187
z: 0.0
w: 0.707106781187]
In [92]: ( plan, fraction ) = group.compute_cartesian_path( waypoints_rectangular,
—~0.01, 0.0 )
In [93]: group.execute( plan )

Out[93]: True
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gogbogbooobooboogoogad

In [94]: ( plan, fraction ) = group.compute_cartesian_path( waypoints_circular, 0.
—01, 0.0 )

In [95]: group.execute( plan )

Out [95]: True

exitO00OOO quit 0000000

In [96]: exit

3.1.2 myCobot 00 0 [

Uoo000000 Movelt! 000000 myCobot-Movelt! DOOO0OOOO0O0O0O0O0 Movelt!OOODOOOO

obl1ogoooobooboooooooboooboboooooboooobDobooooDobooboooboo
gooo

gbooo:000b0000o0b00boooboobooon

source /opt/ros/melodic/setup.bash
rosrun tork_moveit_tutorial demo.py

gooooboooboo

obob00o0boO0b0 - myCobot ODOODOODOOODOODOODO
gboobooboooobobooooobobooobooboooooboon
O0000-1:myCobot280 00000000000 DOODOODO

source ~/catkin_ws/devel/setup.bash
roslaunch tork_moveit_tutorial mycobot_interface.launch

00000-2: myCobot 280 O O Movelt! OO0 O

source ~/catkin_ws/devel/setup.bash
roslaunch tork_moveit_tutorial demo.launch mode:=real

ooooo-3:00000000000000DO0O0O0O

source /opt/ros/melodic/setup.bash
rosrun tork_moveit_tutorial demo.py

goooogoooo

oboo0oooobOobobooooOobobo0oooobd group 0 000OO0DOOO In(1]: 0000
Ub0o0O0oOo0oOobooon [Enter/Return] 000000 1000000000000

00:In [1]:0 [ J00000O0COOOOO0DOOODOOOODOOODOOODOOOODOOODOO
gbobobooooooooooobobobobobobobooooooobooboboboo
gobogbooaboodaod

In [1]: group = MoveGroupCommander ("arm_group")

[ INFO] [1511506815.441893962, 135.795000000]: TrajectoryExecution will use new,_
—action capability.

[ INFO] [1511506815.442105792, 135.795000000]: Ready to take MoveGroup commands,,
—for group right_arm.

(continues on next page)
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(continued from previous page)

In [2]:

s JU0UUUUUOO TrajectoryExecution will use old action capability. O 0Qd
Jooooooooooooboooogo

In [1]: group = MoveGroupCommander ("arm_group")

[ INFO] [1511506815.441893962, 135.795000000]: TrajectoryExecution will use old,
—action capability.

[ INFO] [1511506815.442105792, 135.795000000]: Ready to take MoveGroup commands,,
—for group right_arm.

0000 group000000O0ODODOO get_joints() DOOOOO

In [2]: group.get_joints ()
out[2]:
["jointl', 'joint2', 'joint3', 'joint4', 'joint5', 'Jjoint6']

In [3]:

00 myCobot280 DI DD ODOODOO jointlOjointe O 600 000O0ODOOOOODOODOODO
ggbgboodanb jeint3 000000000

set_joint_value_target () D0 O0O0O0O0OO0OO0O0OODOOOOOSset_joint_value_target ()
0000 '"joint3'0OD0OOODO -2.00000000 [rad]OO00OODOO

In [3]: group.set_joint_value_target( 'joint3', -2.0 )

gboooobobobobodgo(yobooogog

In [4]: group.go()
Out[4]: True

gobobobooboob tTree00 0000000000 jJoint3000000000O0ODODO

![myCobot - result of group.set_joint_value_target( ‘ joint3’, -2.0 )](im-
ages/melodic/3.1_In_[3]_set_joint_value_target( joint3 ' ,-2.0).jpg)

gbooboobooboobobooooobooogoo

In [5]: group.set_joint_value_target( '"joint4d', -0.78 )
In [6]: group.go()
Out[6]: True

![myCobot - result of group.set_joint_value_target( ‘' jointd ', -0.78 )](im-
ages/melodic/3.1_In_[5]_set_joint_value_target( joint4 ' ,-0.78).jpg)

In [7]: group.set_joint_value_target ( 'joint5', 0.78 )
In [8]: group.go()
Out[8]: True

![myCobot - result of group.set_joint_value_target( ‘ joint5 ', 0.78 )](im-
ages/melodic/3.1_In_[7]_set_joint_value_target( joint5 '’ , 0.78).jpg)

In [9]: group.set_joint_value_target( 'jointé6', 0.78 )

In [10]: group.go()

Out[10]: True

![myCobot - result of group.set_joint_value_target( ‘ joint6 ', 0.78 )](im-

ages/melodic/3.1_In_[9]_set_joint_value_target( joint6 ' , 0.78).jpg)
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gbogobobooab

set_joint_value_target () U 1000000000000 0OO0O0O0ODOOOOO0OOODODOOOO
00000000000 0DbD0DbD0Ob000Ogroup.get_joints() OOOOO0OOO myCobotDO 60
Uboooobo el DOUODOD [rad]DOODODOOO set_joint_value_target () OO
gooo

In [11]: group.set_joint_value_target( [ 0.0, 0.0, 0, 0.0, 0.0, 0.0 1)
In [12]: group.go()
Out[12]: True

ImyCobot - result of group.set_joint_value_target( [ 0.0, 0.0, 0, 0.0, 0.0, 0.0 ] )]@im-
ages/melodic/3.1_In_[11]_set_joint_value_target( [0.0, 0.0, 0.0, 0.0, 0.0, 0.0] ).jpg)

myCobot U0 O ODOOO0OOOOOOOOOODOOOOOOO

ooboobooobooboooon

goboobobboboobooboobooboobooboobo

set_position_target () OOOOOODOOOOOODODODOO (x,y,z)OOOO [ X, ¥, 2 10
set_position_target () DOOOOO

000000ooooDOo0 mOO0O00000 myCobotDODDOOOODODODO (/base)OODODODODO
gbooboobooobooboooo

« XODO :O0=0/0=0
YUODO :O=0/0=0
«Z0D:0=0/0=0

In [21]: group.set_position_target( [ 0.1, -0.1, 0.1 ] )

go() DOODOOODOOO

In [22]: group.go()
Oout[22]: True

gboooooboooooboobooooboboooobooboooooboboooooboobooonon

ImyCobot - one result of group.set_position_target( [ 0.1, -0.1, 0.1 1 )H]@im-
ages/melodic/3.1_In_[21]_set_position_target( [0.1, -0.1, 0.1] ).jpg)

gboobgobooboon

obooooooboooooboboooooboon

set_rpy_target () OO0O0OO0OODOODOOOOOOO (roll, pitch,yaw)OQOOO [ R, P, Y 10O
set_rpy_target () DOOOOO

In [31]: group.set_rpy_target( [ 0.0, -2.36, 0.0 1 )

go() DOODOOODOOOO

In [32]: group.go()
Out [32]: True

oboboooobooobooooobooooboobooobooboboocobOOobooooobooboobooo

![myCobot - one result of group.set_rpy_target( [ 0.0, -2.36, 0.0 ] )](images/melodic/3.1_In_[31]_set_rpy_target(
[0.0, -2.36, 0.0] ).jpg)

- J0O0O0D0O0DO0DO0ODLODDOODLOODLOO0ODbO0DO group.go() UOODODOODOOO
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[ INFO] [1515668193.145149146, 166.319999999]1: ABORTED: Solution found but,
—~controller failed during execution

gboobooboobooboon

ggbgobooboboobboobooboobooboobooa

set_pose_target () 000000000000 100 set_pose_target () DOOOOOODOOO
Oo000oO0Ooooo

« JO0O0O0O Roll/Pitch/Yaw OO OO 600000000 [x, y, z, rot_x, rot_y, rot_z]

- J0000O0DOOOODO7ODOODOOOOO (%, v, 2z, 9x, 9y, 9z, qw]

* Pose [l

* PoseStamped [
0000000 set_pose_target () D00 O0O0OOOOOOOOOOOOO

e OO : GitHub - move_group.py 0 O set_pose_target () OO0
https://github.com/ros-planning/moveit/blob/1.0.2/moveit_commander/src/moveit_commander/move_group.py#L.252

Jgodoooooooooooobooboboododoooooooooo oog Rpy O O
set_pose_target () UOOOOOOOOOO

In [41]: group.set_pose_target( [ 0.1, -0.1, 0.1, O, -1.57, 0 1)
In [42]: group.go()
Out[42]: True

[myCobot - result of group.set_pose_target( [ 0.1, -0.1, 0.1, O, -157, 0 ] )I(im-
ages/melodic/3.1_In_[41]_set_pose_target( [0.1, -0.1, 0.1, 0, -1.57, 0] ).jpg)

gbl1oooocooobooooboobooooooon

In [43]: group.set_pose_target( [ 0.1, -0.1, 0.2, 0, -3.14, 0 1)
In [44]: group.go()
Out[44]: True

ImyCobot - result of group.set_pose_target( [ 0.1, -0.1, 0.2, 0, -3.14, 0 ] )]@im-
ages/melodic/3.1_In_[43]_set_pose_target( [0.1, -0.1, 0.2, 0, -3.14, 0] ).jpg)

0000000000000 O set_pose_target () UOOO0OOO0OO0OOOOOOOO

In [45]: group.set_pose_target( [ 0.1, -0.1, 0.1, 0.0, -0.707, 0.0, 0.707 1 )
In [46]: group.go()
Out[46]: True

!ImyCobot - result of group.set_pose_target( [ 0.1, -0.1, 0.1, 0.0, -0.707, 0.0, 0.707 ] )](im-
ages/melodic/3.1_In_[45]_set_pose_target( [0.1, -0.1, 0.1, 0.0, -0.707, 0.0, 0.707] ).jpg)

In [47]: group.set_pose_target( [ 0.1, -0.1, 0.2, 0.0, -1.0, 0.0, 0.0] )
In [48]: group.go()
Oout [48]: True

ImyCobot - result of group.set_pose_target( [ 0.1, -0.1, 0.2, 0.0, -1.0, 0.0, 0.0] )]@im-
ages/melodic/3.1_In_[47]_set_pose_target( [0.1, -0.1, 0.2, 0.0, -1.0, 0.0, 0.0] ).jpg)

- JOO0O0O0OOODOOOO/MOODOOO0
-000o0ooooooooboboo4D00000D000000
*» 0000000000000
-0oooobooboooooobon
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- Roll/Pitch/Yaw OO OO0 000000 O0OOODOOOOODOODO
= 00
-J00ob0ooboobooogooo
-gooood
= 00
-000000D00ODOO0
- 000000000 Roll/Pitch/Yaw DD OO0 0OOOD0OODOOOOODOODOO
* 3D Rotation Converter
- https://www.andre-gaschler.com/rotationconverter/
% ROS Wiki - Quaternion Basics
- http://wiki.ros.org/tf2/Tutorials/Quaternions
-0000DbOO00O0O0DOO0bOO 3pObOO0O0OOO0oDOObDOoO0ObOOoDODbO
00 poselD set_pose_target () UODODDODOOOOODODOO

In [49]: pose_target_1 = Pose()
In [50]: print( pose_target_1 )
position:

x: 0.0

y: 0.0

z: 0.0
orientation:

x: 0.0

y: 0.0

z: 0.0

w: 0.0
In [51]: pose_target_l.position.x = 0.1
In [52]: pose_target_1l.position.y -0.1
In [53]: pose_target_1l.position.z 0.1
In [54]: pose_target_l.orientation.x = 0.0
In [55]: pose_target_l.orientation.y = -0.707
In [56]: pose_target_l.orientation.z = 0.0
In [57]: pose_target_l.orientation.w = 0.707
In [58]: print ( pose_target_1 )
position:

x: 0.1

y: -0.1

z: 0.1
orientation:

x: 0.0

y: —0.707

z: 0.0

w: 0.707
In [59]: group.set_pose_target ( pose_target_1 )
In [60]: group.go()
Oout [60]: True

IImyCobot - result of group.set_pose_target( pose_target_1 )](images/melodic/3.1_In_[59]_set_pose_target(

pose_target 1 ).jpg)
goooooo10o00oooooooboooo
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In [61]: pose_target_2 = Pose()
In [62]: print( pose_target_2 )
position:

x: 0.0

y: 0.0

z: 0.0
orientation:

x: 0.0

y: 0.0

z: 0.0

w: 0.0
In [63]: pose_target_2.position.x = 0.1
In [64]: pose_target_2.position.y = -0.1
In [65]: pose_target_2.position.z = 0.2
In [66]: pose_target_2.orientation.y = -1.0
In [68]: print ( pose_target_2 )
position:

x: 0.1

y: —0.1

z: 0.2
orientation:

x: 0.0

y: —-1.0

z: 0.0

w: 0.0
In [69]: group.set_pose_target ( pose_target_2 )
In [70]: group.go()
Out[70]: True

LI )

set_pose_target () DOO0O0OO0 1000 PoseStamped I OO OOO
- JO0000O0DODOUO0O0O0O0D -OD000DDODODOOOOUOUOOoD/ODODOOOOUOODODOOO
oopoooood
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gbggobgoooboabod

group.plan() O group.go () DO OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOO
00000000 DO0o0D0O00DO0O0D0O0OD000OD000O0o000oD0o00ODoDoOooDoOooDoOoooOoooa
dooodoodoodoodooooooDooDooooooooDooDoooDooon

0000odoobobbb00o0o0oooobobbb000OOdd group.compute_cartesian_path ()
0000000000000 compute_cartesian_path() O00O0O0O0O0O0O0O0OO0OOOO=000
00O : Cartesian Coordinates 0 D O O 00000 O0OPathO OO OOOOO

group.plan () a group.go () godboboobobb0odDbo:gog  group.
compute_cartesian_path() D000 0ODO0O0OO0OOO0OO:00000000000000O0A0
oodo

compute_cartesian_path () 0000 0O0O0O0OOOOOOOOOO
e J00O0OD0OODOOODOODn
 JO00O0ODLOODOODOODOODDODDOO

goboooooooo

gbogogbagoooboabod

gbooooboooobobooooboboooboboooogo

gododoooooooooooooboboboodoooooooooooooooooao
compute_cartesian_path () UO0OOOO

compute_cartesian_path( self, waypoints, eef_step, jump_threshold,
avoid_collisions = True )OO QOOOOOOOOOO

s waypoints: O OODOOODOOO0ODOO0ODOOO0ODOODO
*cef_step: 00000000 0OOOO0O0OOODOOODOO
* jump_threshold: 00000000000 OO0O0OO0o0.000000O
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* avoid_collisions: 0000000000000 OO0O0O0O0O00O00 TruedOOOOOOU

U0000o0oo00000b0o0b0O000000OmyCobotDO0OO0O0OOOOOODO waypoints_mycobot
gbooooboooobobooooboon

In [2]: print ( waypoints_mycobot )

[position:

x: 0.1

y: -0.1

z: 0.1
orientation:

x: 0.0

y: —0.707

z: 0.0

w: 0.707, position:

x: 0.1

y: —-0.15

z: 0.1
orientation:

x: 0.0

y: —0.707

z: 0.0

w: 0.707, position:

x: 0.1

y: —0.1

z: 0.2
orientation:

x: 0.0

y: —1.0

z: 0.

w: 0.0, position:

x: 0.1

y: —0.2

z: 0.2
orientation:

x: 0.0

y: —1.0

z: 0.0

w: 0.0]

myCobot O O0DDODODODODODODODODOODOODOODO waypoints_mycobot O
compute_cartesian_path () 0000 0O0O0OOOOOOOO

In [3]: group.set_joint_value_target ([0, 0, -1.57, 0, 0, 01)

In [4]: group.go()
Out[4]: True

In [5]: ( plan, fraction ) = group.compute_cartesian_path( waypoints_mycobot, 0.01,
0.0)

compute_cartesian_path () DO0OO0OOODO planl group.execute () UOOOOOOOOO0O
ooooooo

In [6]: group.execute (plan)
Out[6]: True
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gbooooboobooooboooooon

gbooooobooooooobooooboboooobobobooooboooobobooboooboooboon
obooooo

goobbuoooobbobouobbdo0oU0DbDbOdOO0d waypoints_rectangular O
waypoints_circular00 00000 dodoonooooooooaa

In [10]: print( waypoints_mycobot_rectangular )
[position:

x: 0.1

y: 0.1

z: 0.1
orientation:

x: 0.0

(continues on next page)
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(continued from previous page)

y: —-1.0
z: 0.0
w: 6.123233995736766e-17, position:
x: 0.1
y: 0.15
z: 0.1
orientation:
x: 0.0
y: —1.0
z: 0.0
w: 6.123233995736766e-17, position:
x: 0.15
y: 0.15
z: 0.1
orientation:
x: 0.0
y: —1.0
z: 0.0
w: 6.123233995736766e-17, position:
x: 0.15
y: 0.1
z: 0.1
orientation:
x: 0.0
y: —-1.0
z: 0.0
w: 6.123233995736766e-17, position:
x: 0.1
y: 0.1
z: 0.1
orientation:
x: 0.0
y: —1.0
z: 0.0

w: 6.123233995736766e-17]
In [11]: group.set_joint_value_target( [ 0.0, 0.0, -1.57, 0.0, 0.0, 0.0 1)

In [12]: group.go()

Out[1l2]: True

In [13]: ( plan, fraction ) = group.compute_cartesian_path( waypoints_mycobot_
—rectangular, 0.01, 0.0)

In [14]: group.execute (plan)
Out[14]: True
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gbooboobooobooboooo

In [13]: ( plan, fraction ) = group.compute_cartesian_path( waypoints_mycobot_
—circular, 0.01, 0.0)

In [14]: group.execute(plan)
Out[1l4]: True
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exitO00OO0O quit 0000000

In [15]: exit

32 00000000000O00O0

gbooooboobooooobooooboboooobooboooobooboooobOobooobooboon
gboobooboooboobobooooboooobooooobooboooo

gbooooboobooooobooooboboobDg Movelt! DODOODOOODOOO
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3.2.1 NEXTAGEOPEN O OO

ooooo-1

$ source /opt/ros/melodic/setup.bash
$ roslaunch nextage_gazebo nextage_world.launch

e 00 :hrpsys RTM) D OO DOODOOOO
goooo-2

Ur

source /opt/ros/melodic/setup.bash

U

roslaunch nextage_moveit_config moveit_planning_execution.launch

gboooobooooboobooon
goooo-3

Uy

source /opt/ros/melodic/setup.bash
rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses.py

Ur

nextage_moveit_tutorial_poses.py

#!/usr/bin/env python

from tork _moveit_tutorial import =«

if name == "'__main__':
init_node ()
group = MoveGroupCommander ("right_arm")

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")

pose_target_1 = Pose()

pose_target_1l.position.x = 0.4

pose_target_1l.position.y = -0.4

pose_target_1l.position.z = 0.15

pose_target_l.orientation.x = 0.0

pose_target_l.orientation.y = -0.707

pose_target_l.orientation.z = 0.0

pose_target_l.orientation.w = 0.707

rospy.loginfo( "Set Target to Pose:n{)".format ( pose_target_1 ) )
group.set_pose_target ( pose_target_1 )

group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")
pose_target_2 = Pose()

pose_target_2.position.x = 0.3
pose_target_2.position.y = -0.3
pose_target_2.position.z = 0.5
pose_target_2.orientation.y = —-1.0

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_2 ) )
group.set_pose_target ( pose_target_2 )
group.go ()

38 Chapter3. 0O 0O0O0OOOOOOOOOO



Movelt Tutorial Documentation, Release 0.1.1

nextage_moveit_tutorial_poses.py U0 OO OO0 OO0O

- J000O0OD0DDODO0O0O0O0O0OD -set_pose_target () go()
gbooooooboobooboobooboobobooog

e print () D ROSOOOOOOOO rospy.loginfo() O0O0O

* rospy.loginfo () OO0O0OOO0OOODOOODOODOODOOOOODOOO

3.2.2 MINASTRA1 0 OO

ooooo-1

$ source /opt/ros/melodic/setup.bash
$ roslaunch tral_bringup tral_bringup.launch simulation:=true

goooo-2

$ source /opt/ros/melodic/setup.bash
$ roslaunch tral_bringup tral_moveit.launch

ugboooooobooooooooo

g
gooooo-3

$ source /opt/ros/melodic/setup.bash
$ rosrun tork_moveit_tutorial tral_moveit_tutorial_poses.py

tral_moveit_tutorial_poses.py

#!/usr/bin/env python

from tork _moveit_tutorial import =«

if name == '__ _main '

init_node ()
group = MoveGroupCommander ("manipulator™)

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose ()

pose_target_1l.position.x = 0.0

pose_target_1l.position.y = -0.6
pose_target_1l.position.z
pose_target_l.orientation.
pose_target_1l.orientation.
pose_target_l.orientation.
pose_target_1l.orientation.

Il
= N KX
o
I .
w
o o o+
o o oo

rospy.loginfo( "Set Target to Pose:n{/".format ( pose_target_1 ) )
group.set_pose_target ( pose_target_1 )
group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")
pose_target_2 = Pose()

pose_target_2.position.x = 0.6

(continues on next page)
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(continued from previous page)

pose_target_2.position.y = 0.0

pose_target_2.position.z = 0.3

pose_target_2.orientation.x = -0.707

pose_target_2.orientation.y = -0.707

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_2 ) )
group.set_pose_target ( pose_target_2 )

group.go ()

00000000 oOoDooOooOo0ooo0oOoooOoooooobooooboonoo
* group = MoveGroupCommander () DO0OOOO0O0OOO "manipulator" OO0
s J0000O0DOODO0OO0O0O0OO0 MINASTRAIOOOOOOOOOOOO

3.2.3 KHlduaro 0 O O

ooooo-

$ source /opt/ros/melodic/setup.bash
$ roslaunch khi_duaro_gazebo duaro_world.launch

goooo-2

U

source /opt/ros/melodic/setup.bash
roslaunch khi_duaro_moveit_config moveit_planning_execution.launch

Ur

goboboboobooboobooobn
goooo-3

Ur

source /opt/ros/melodic/setup.bash
rosrun tork_moveit_tutorial duaro_moveit_tutorial_poses.py

U

duaro_moveit_tutorial_poses.py

#!/usr/bin/env python

from tork moveit_ tutorial import =«

if _ name_ == '_ main_
init_node ()
group = MoveGroupCommander ("upper_arm")

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")

pose_target_1 = Pose()

pose_target_l.position.x = 0.

pose_target_1l.position.y = 0.55

pose_target_1l.position.z = 1.0

pose_target_l.orientation.x = 0.0

pose_target_l.orientation.y = 0.0

pose_target_l.orientation.z = 0.0

pose_target_l.orientation.w = 0.0

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_1 ) )

(continues on next page)
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(continued from previous page)

group.set_pose_target ( pose_target_1 )
group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")

pose_target_2 = Pose()

pose_target_2.position.x = -0.55

pose_target_2.position.y = -0.0

pose_target_2.position.z = 1.05

pose_target_2.orientation.x = 0.0

pose_target_2.orientation.y = 0.0

pose_target_2.orientation.z = 0.707

pose_target_2.orientation.w = 0.707

rospy.loginfo( "Set Target to Pose:n{)".format ( pose_target_2 ) )
group.set_pose_target ( pose_target_2 )

group.go ()

gooooobbobooooooobbboooobobooboooooog
* group = MoveGroupCommander () 00000000 "upper_arm" 000
s JI00I0O0O0ODDODOOUO0O0O0OO KHIduaro OO O OO OOGOGQO4d

3.2.4 myCobot 0 0 [

ooooo-1

$ source ~/catkin_ws/devel/setup.bash
S roslaunch tork_moveit_tutorial demo.launch

gboooobooobooooobooo

g
goooo-2

Ur

source /opt/ros/melodic/setup.bash
rosrun tork_moveit_tutorial mycobot_moveit_tutorial_poses.py

Ur

gbooooogd

gboooobdb - myCobot ODOOOODOOOOODOOOO
gbooooboooooboboooobobooobobooboooooboo
O0000-1:myCobot280 0000 0000OO0OODOODOOO

$ source ~/catkin_ws/devel/setup.bash
$ roslaunch tork_moveit_tutorial mycobot_interface.launch

O00000-2: myCobot 280 O O Movelt! O OO

$ source ~/catkin_ws/devel/setup.bash
$ roslaunch tork_moveit_tutorial demo.launch mode:=real

ooooo-3

$ source /opt/ros/melodic/setup.bash
$ rosrun tork_moveit_tutorial mycobot_moveit_tutorial_poses.py

set_pose_target UOOO00O0OOO0O0O0O0O0O0DOO0O0C0CODOO0OOOOODOOOCOOODOOOO

mycobot_moveit_tutorial_poses.py
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#!/usr/bin/env python

from tork _moveit_tutorial import =«
from tf.transformations import quaternion_from euler

init_node ()

group = MoveGroupCommander ("arm_group")
# Pose Target 1

rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()

# quaternion_ from euler (0,
pose_target_l.position.x =
pose_target_l.position.y =
pose_target_1l.position.z =

, —1.57079)

o o oo
N O N

pose_target_l.orientation.x = 0.0

pose_target_l.orientation.y = 0.0

pose_target_l.orientation.z = -0.7071
pose_target_l.orientation.w = 0.7071

rospy.loginfo( "Set Target to Pose:n{)".format ( pose_target_1 ) )
group.set_pose_target ( pose_target_1 )

group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")
pose_target_2 = Pose()

pose_target_2.position.x = 0.0
pose_target_2.position.y =-0.2
pose_target_2.position.z = 0.2
pose_target_2.orientation.z = -0.7071
pose_target_2.orientation.w = 0.7071

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_2 ) )
group.set_pose_target ( pose_target_2 )
group.go ()

# Compute Cartesian path

(plan, fraction) = group.compute_cartesian_path([pose_target_1, pose_target_2],
0.01, 0.0)

group.execute ( plan )
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Panels Help

(ryinteract " Move Camera ] Select F = @

O pisplays
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monit...
Scene Geometry
Scene Robot
Planning Request
Planning Metrics
Planned Path
Trajectory Topic move_group/display...
Show Robot Visual v
Show Robot Collision

(vvv~

Robot Alpha 01
State Display Time 0055
Loop Animation v
Show Trail v
Trail Step Size 3
Interrupt Display
Robot Color 150; 50; 150
Color Enabled
» Links

Trail Step Size
Specifies the step size of the samples shown in the trajectory trail.

Add
% Motionplanning

Context ~ Planning  Manipulation = Scene Objects ~ Stored Scenes  Stored States.

Commands Query Options.
Plan Planning Group: Planning Time (s): (5.0 B
arm_group i Planning Attempts: | 10 <
Plan & Execute Start State: Velocity Scaling: 1.00 2]
<current> - Accel scaling: 1.00 8
Goal state:
EoenES = Use Cartesian Path

V| Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints o
Replanning
None > Sensor Positioning
Reset 12fps
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-

,_’ ) . ) (I -

I[myCobot - (3) result of group.compute_cartesian_path([pose_target_1,  pose_target_2], 0.01,
0.0)](images/melodic/3.2_3_compute_cartesian_path(pose_target_1, pose_target_2).jpg) ![myCobot

- (4) result of group.compute_cartesian_path([pose_target_1,  pose_target_ 2], 0.01, 0.0)](im-
ages/melodic/3.2_4_compute_cartesian_path(pose_target_1, pose_target 2).jpg)

gogboooboboboobooboobooboobuoobooboobooo
* group = MoveGroupCommander () DO00O0O0O0OO0OOO "arm_group" OO0
- 000000 D0O0ODO0ODO myCobotDOODOOOOUoOOOO

Pose() UDUOODODDODODODOODODOODOO from tf.transformations import
quaternion_from_euler 0O 0O0OO0Oquaternion_from_euler (0, 0, -1.57079) OOOO
oo0oooooon

000000000000 00D0000D00Opose_target_1, pose_target_2 0000 group.
compute_cartesian_path ([pose_target_1, pose_target_2], 0.01, 0.0) OOOOOO
0000000 0group.execute( plan ) 0OO0OOOO

# Compute Cartesian path

(plan, fraction) = group.compute_cartesian_path([pose_target_1, pose_target_2],
0.01, 0.0)

group.execute ( plan )
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moveit.rviz* - RViz o

Eile panels Help
fryinteract | *MoveCamera  [JSelect & = @

©J Displays [x]
» v Status: Ok =
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monit...
» Scene Geometry
» Scene Robot
» Planning Request
» Planning Metrics
~ Planned Path
Trajectory Topic move_group/display..
Show Robot Visual v

Show Robot Collision

Robot Alpha 01
State Display Time 0055
Loop Animation v
Show Trail v
Interrupt Display
Robot Color 150; 50; 150
Color Enabled
» Links

Trail Step Size
Specifies the step size of the samples shown in the trajectory trail.

Add
¥ MotionPlanning [x]

Context ~ Planning  Manipulation = Scene Objects ~ Stored Scenes ~ Stored States  »

Commands Query Options
Plan Planning Group: Planning Time (s): (5.0
arm_group ~ | Planning Attempts: |10
Plan & Execute Start State: Velocity Scaling: 1.00
<current> ~|  Acel saling: 1.00
Goal State:
<current> ~ Use Cartesian Path

¥ Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints .
Replanning
None - Sensor Positioning

Reset 27fps

3.25 ROS [0 Movelt! 00000
NEXTAGE OPEN [0 MINAS TRAIOKHIdvaro OO O OO0 000O00O0D0O0D0O0DOO0OOOOODO 20
gooboooOoooboooooobooooobOoooobooOoooo

* group = MoveGroupCommander) OO0 000000000 O0OD0OOO0OOODOOOOOOODOOO

- J000000OCOOO00ODODODO0ODODOOUODODOOOOODOOOO

gboooobooobooooooboboooooboooboooboobooobOoOb ROSO Movelt! OO
gbobooooobooooobobooobo 1ocoboboooooo
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CHAPTER
FOUR

oooobbogooooonod

000 NEXTAGEOPENOD OO ODOOOODOOOODOOOoOoooOooooooooooboo
NEXTAGEOPEN O DO OOOOODOOOOODOODOOO0OOODOO0OOo0oobobooooboobooon
* NEXTAGE OPEN O Gazebo OO OO DOOOOODO hypsysRTM) DO OO OO
* NEXTAGE OPEN O Movelt!

41 D0 0000DOOO0OODODOO0OO0DDOOOO0OODDOOOOn

gobgoobobooboobooboobobbobooboobooboobooobobbooboo
gobobooboobooobooon

411 00000000000 -if

gbooogb ifo0ooboobooboobobooooobooooon

0000000 o00bO0o0o00bD00D0o0bO0D0ob00obooo0 [Yes]OOODODOOobOOoooooo
TrueOOODOO gquestion_yn() DOOODOODOOO

0000 if000000000 guestion_yn() DOOO0OO0OO0OOOO0O True/FalseOODOOOGOd
0000000000 0000O0b0000oO0oa

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_ifqgyn.py

nextage_moveit_tutorial_poses_ifqyn.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit_ commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit_ tutorial import init_node, question_yn

if name == main :

init_node ()
group = MoveGroupCommander ("right_arm")

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()

(continues on next page)
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(continued from previous page)

pose_target_1l.position.x = 0.4
pose_target_1l.position.y = -0.4
pose_target_1l.position.z = 0.15
pose_target_l.orientation.x = 0.0
pose_target_l.orientation.y = -0.707
pose_target_1l.orientation.z = 0.0
pose_target_l.orientation.w = 0.707

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_1 ) )

group.set_pose_target ( pose_target_1 )

if question_yn( "Start moving to target 1 2" ):
group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")

pose_target_2 = Pose|()

pose_target_2.position.x = 0.3

pose_target_2.position.y = -0.3

pose_target_2.position.z = 0.5

pose_target_2.orientation.y = -1.0

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_2 ) )

group.set_pose_target ( pose_target_2 )

if question_yn( "Start moving to target 2 ?" ):
group.go ()

412 00000000 OODOO -for

oboboooooboon for00b0O0O0OODbDOO0OOODOODOODOODODOOD
ub0oboobOoboD tordbobOobOObOODbO SO00000C0O0O0O0O0O0O0O0O0O0O0O0O0O0O0 YO

Ul step000000O0O0O0OOCOOODOO

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_for.py

nextage_moveit_tutorial_poses_for.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit_ commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit_ tutorial import init_node, question_yn

if _ name_ == '_ main_ ':
init_node ()
group = MoveGroupCommander ("right_arm")

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()

(continues on next page)
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(continued from previous page)

pose_target_1l.position.x =
pose_target_1l.position.y =
pose_target_l.position.z =
pose_target_l.orientation.
pose_target_1l.orientation.
pose_target_l.orientation.
pose_target_l.orientation.

O O O
N O W

= 0.0
-0.707
= 0.0
= 0.707

=5 N KX
Il

step = -0.1
for i in range(5):
pose_target_1l.position.y = i * step

rospy.loginfo( "Set Target to Pose No. :n{}".format ( i, pose_target_1 ) )

group.set_pose_target ( pose_target_1 )

if question_yn( "Start moving to target No. ?" . format( i ) ):
group.go ()

else:
rospy.loginfo( "Skipped Pose No.{}".format( i ) )

42 1 00000O0OOOODOOOO

421 0000000000 -sleep

0000000 O0OO0O0 rospy.sleep(duration) UODOOOO

rospy.sleep () DOUO0O0ODODODOOOO0ODOD:000 buration0UODO0OOOOOOOOODOOOO
0ooo0ooooooooood

rospy.sleep () OOOOOOOOOOODOOOO

# sleep for 10 seconds
rospy.sleep(10.)

# sleep for duration
d = rospy.Duration (10, 0)
rospy.sleep (d)

Duration( secs, nsecs ) 000000000000 OOOOOOOO
esecs: OO0 /00000=00
ensecs: JO0O0OO00O/00000=00

422 00000000ODOOOOOOOOO -Rate

goboobooboboobo0ob0o0bOo0bOdD rospy.Rate(hz) ODOODOOO
rospy.Rate(hz) UODUOU0OO0OUO0OO0:HZUOOOOOOOOOOOOO

O0000 rospy.Rate(hz) OO0O00O000O0O0O0O0O0OO0O0OO0OO Rate.sleep()O0O0O0OOO
gbooooboooooboooo

rospy.Rate () D0 O0OO0OOO0OOOOOODOOO
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r = rospy.Rate(10) # 10hz
while not rospy.is_shutdown() :
print ( "Hello 10Hz" )

r.sleep ()

e OO : ROS Wiki - Sleeping and Rates
— http://wiki.ros.org/rospy/Overview/Time#Sleeping_and_Rates

423 00000O0OO0OO -Timer

o00DO0O000oo0o00o00O0o00Db0O0000000 rospy.Timer () JO00O0OO0OO0O0O0ODOOO
* rospy.Timer(period, callback, oneshot=False)
— period
*» 000000
* Duration U
— callback
*» 00000000
— oneshot
* 10000000
* True/False
*» 00000 :Falsed 100000000000
00000000 my_callback() D 20000000000000

def my_callback (event) :
print ( 'Timer called at '.format ( event.current_real ) )

rospy.Timer ( rospy.Duration(2), my_callback )

e OO : ROS Wiki - Timer

— http://wiki.ros.org/rospy/Overview/Time#Timer

424 ROSOODOOOOOOOOOO -spin

Timer 00000000000 COOODOOODOOODOODOROSOOOOOOOOOODOOOODOODO
00o00oooooooooooooooooon

ROSOOOOOUOOOUODOOO0ODOO0ODOODODODO rospy.spin() OOO

rospy.spin() DOOOOOOOOOO

rospy.spin ()

425 00000000DOO0O0ODODOOO

rospy.Rate () 000000000000 DOO0ODOOD0OODDOODOOOOO
Joo00o0OoDOd0ooOoooobooooooDoon

* pose_target_1000000000000O000O0

- J0000O0DODODODOO0O0O0O0 rospy.sleep(5.0) 05000

* rate = rospy.Rate(0.2) 0 02[Hz]OOO 500 1000000000
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* while not rospy.is_shutdown(): DO0ODO0OOOOOOO0ODOO0ODOOOOO
— group.set_pose_target ( pose_target_1 ) 000000O0OO

group.go () UOOOOOOO

- 00000000 YDOOO stepO0gnono

-obo0obobOyYybuoo -04m0O00Db00O0QOOCOOoOOMIOOO

rate.sleep () DOO0OOOOOOOOODOOO

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_rate.py

nextage_moveit_tutorial_poses_rate.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit_tutorial import init_node

if name == main

init_node ()
group = MoveGroupCommander ("right_arm")

# Pose Target 1
pose_target_1 = Pose()

pose_target_1l.position.x =
pose_target_1l.position.y =
pose_target_l.position.z =
pose_target_l.orientation.x = 0.0
pose_target_1l.orientation.y = -0.707
pose_target_l.orientation.z = 0.0
pose_target_l.orientation.w = 0.707

O O O
N O W

rospy.loginfo( "Start Move Loop / Ctrl-C to Stop nWaiting 5 seconds" )
rospy.sleep(5.0)

step = -0.1

rate = rospy.Rate(0.2)
while not rospy.is_shutdown () :

rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_1 ) )
group.set_pose_target ( pose_target_1 )

group.plan()

group.go ()

pose_target_1l.position.y += step
if pose_target_1l.position.y < -0.4:
pose_target_1l.position.y = 0.0

rospy.loginfo( "Waiting Next... / Ctrl-C to Stop" )
rate.sleep()

42, 000000O0O0OOOOOOO 51




Movelt Tutorial Documentation, Release 0.1.1

43 00000000 O0ODOO

431 0000000000

0000 NEXTAGEOPENO duvaro 0 OO0 000D O0O0OOO NEXTAGE OPEN OO O OO O ( right_arm
)OOdvaroDOOOOOOOD@pperarm) D00 000000O0O0OO0O0O00ODODOOOOODODOOOOOO
goboooooobooooobooooobooboboonoooooobobobooooobo

gooobgooogon

NEXTAGEOPEN O 0O 0OO0O0O0O0O0O00OO00OO0OO0OO00O0OO0O
s 0000000 left_armOO0O0

group = MoveGroupCommander ("right_arm") # 0000000

!

group = MoveGroupCommander ("left_arm") # DO0O0OOooo

KHlIdvaro OO OOOOOOOOOOOOOOOOOOOOO
e JO0O0O00O lower_armOd OO

group = MoveGroupCommander ("upper_arm") # 0DDOO0OobDOoOoo

i

group = MoveGroupCommander ("lower_arm") # DO000O00O0O0O0O

00000000 NEXTAGEOPENO O OOOOODOooOoooooooboooooboobooooo
ggbgbobobboobooboobuogbuoob ybuoobooboboboboobooa

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_left_arm.py

nextage_moveit_tutorial_poses_left_arm.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit tutorial import init_node, question_yn

if _ name_ == '_ main_ ':
init_node ()
group = MoveGroupCommander ("left_arm")

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()

pose_target_1l.position.x = 0
pose_target_1l.position.y = 0.
pose_target_l.position.z = 0
pose_target_1l.orientation.
pose_target_1l.orientation.
pose_target_l.orientation.
pose_target_l.orientation.

-0.707
= 0.0
= 0.707

=5 N KX
Il

(continues on next page)
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(continued from previous page)

rospy.loginfo( "Set Target to Pose:n/{/}".format ( pose_target_1 ) )
group.set_pose_target ( pose_target_1 )
group.go ()

# Pose Target 2
rospy.loginfo( "Start Pose Target 2")

pose_target_2 = Pose()
pose_target_2.position.x = 0.3
pose_target_2.position.y = 0.3
pose_target_2.position.z = 0.5
pose_target_2.orientation.y = -1.0
rospy.loginfo( "Set Target to Pose:n{}".format ( pose_target_2 ) )
group.set_pose_target ( pose_target_2 )
group.go ()
oooooo

Ubo0obooobon left_ armUooobo0oooooooooobooobooobooooogoo
goboobobooboobooboobooboobooboooboboboooboo

000000 NEXTAGEOPENOUOOUODOODO right_armO left_arm 000 botharms O head,
torso0000000O0OO0ODOO

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_left_arm.py

[ INFO] [1511612715.981903861]: Loading robot model 'NextageOpen'...

[INFO] [WallTime: 1511612716.988247] [0.000000] Move Groups defined in the robot
botharms

head

left_arm

left_arm_torso

left_hand

right_arm

right_arm_torso

right_hand

torso

upperbody

[ INFO] [1511612718.120724861, 43.933000000]: TrajectoryExecution will use new,
—~action capability.

[ INFO] [1511612718.120966861, 43.933000000]: Ready to take MoveGroup commands for
—group left_arm.

oboboopboobooooob0oboooo0obobo0o0oO0bUob0ob0O0o0bOob0ob0ODODO NEXTAGE
OPENOO botharms DO 0OO0OO0O0O0OODOOOO

O00Ogroup 00000000 set_pose_target () 000D 0OO0OOODOOODOOOODOOOOO
0000000000 000O0O000000O0o0b00o0Oooa

group.set_pose_target ( pose_target_rarm_1, 'RARM_JOINTS5_Link' )
group.set_pose_target ( pose_target_larm_ 1, 'LARM JOINTS5_ Link' )

gobooboooboobobooboobooboob

group.go ()

gogbgooobooobooboobooboobooboo
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$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_botharms.py

nextage_moveit_tutorial_poses_botharms.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit_ commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit_ tutorial import init_node, question_yn

if _ name_ == '_ _main '
init_node ()

group = MoveGroupCommander ("botharms'")

# Pose Target 1

pose_target_rarm_1 = Pose ()

pose_target_rarm_1.position.x = 0.4

pose_target_rarm_1.position.y = -0.4

pose_target_rarm_1.position.z = 0.15
pose_target_rarm_l.orientation.x = 0.0
pose_target_rarm_1l.orientation.y = -0.707
pose_target_rarm_1l.orientation.z = 0.0
pose_target_rarm_l.orientation.w = 0.707

rospy.loginfo( "Right Arm Pose Target 1l:n/{/".format( pose_target_rarm 1 ) )
pose_target_larm_1 = Pose()

pose_target_larm_1.position.x = pose_target_rarm_1.position.x
pose_target_larm_1.position.y = pose_target_rarm_1.position.y % —-1.0
pose_target_larm_1.position.z = pose_target_rarm_1l.position.z
pose_target_larm_l.orientation.x = pose_target_rarm_1l.orientation.x
pose_target_larm_l.orientation.y = pose_target_rarm_ l.orientation.y
pose_target_larm_l.orientation.z = pose_target_rarm_1.orientation.z
pose_target_larm_l.orientation.w = pose_target_rarm_l.orientation.w
rospy.loginfo( "Left Arm Pose Target 1l:n{}".format ( pose_target_larm 1 ) )
group.set_pose_target ( pose_target_rarm_ 1, 'RARM JOINT5_Link' )
group.set_pose_target ( pose_target_larm_ 1, 'LARM_JOINTS5_Link' )
group.plan ()

group.go ()

# Pose Target 2

pose_target_rarm_2 = Pose()

pose_target_rarm_2.position.x = 0.3

pose_target_rarm_ 2.position.y = -0.3

pose_target_rarm_2.position.z = 0.5

pose_target_rarm_2.orientation.y = -1.0

rospy.loginfo( "Right Arm Pose Target 2:n{/".format ( pose_target_rarm_ 2 ) )
pose_target_larm_2 = Pose()

pose_target_larm_2.position.x = pose_target_rarm_2.position.x
pose_target_larm_2.position.y = pose_target_rarm_2.position.y * -1.0

pose_target_larm_2.position.z = pose_target_rarm_2.position.z

(continues on next page)
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(continued from previous page)

pose_target_larm_2.orientation.
pose_target_larm_2.orientation.
pose_target_larm_2.orientation.
pose_target_larm_2.orientation.

pose_target_rarm_2.orientation.x
pose_target_rarm_2.orientation.y
= pose_target_rarm_2.orientation.z
= pose_target_rarm_2.orientation.w

5 N K X
I

rospy.loginfo( "Left Arm Pose Target 2:n{}".format ( pose_target_larm 2 ) )

# Move to Pose Target 1

rospy.loginfo( "Move to Pose Target 1" )

group.set_pose_target ( pose_target_rarm_ 2, 'RARM JOINTS5_Link' )
group.set_pose_target ( pose_target_larm 2, 'LARM JOINTS5_Link' )
group.go ()

# Move to Pose Target 2

rospy.loginfo( "Move to Pose Target 2" )

group.set_pose_target ( pose_target_rarm_ 2, 'RARM JOINTS5_Link' )
group.set_pose_target ( pose_target_larm 2, 'LARM JOINT5_Link' )
group.go ()

# Pose Target 1 & 2 Mixture

rospy.loginfo( "Move to Pose Target Right:1 Left:2" )
group.set_pose_target ( pose_target_rarm_ 1, 'RARM JOINT5_Link' )
group.set_pose_target ( pose_target_larm 2, 'LARM JOINT5_Link' )
group.go ()

rospy.loginfo( "Move to Pose Target Right:2 Left:1" )
group.set_pose_target ( pose_target_rarm_ 2, 'RARM_JOINTS5_Link' )
group.set_pose_target ( pose_target_larm_ 1, 'LARM JOINT5_Link' )
group.go ()

# Back to Pose Target 1

rospy.loginfo( "Go Back to Pose Target 1" )
group.set_pose_target ( pose_target_rarm_ 1, 'RARM_JOINTS5_Link' )
group.set_pose_target ( pose_target_larm_ 1, 'LARM JOINT5_Link' )
group.go ()

432 0000000 O0O00O00OO
0000000000000 OO00bOO00DbOO0D0DO0O0O00Ooo0o0OO00DbOO0o0DbOOo0ooOOooDoOoooa
00000000000 oOoooOooooooooooad
dooodoooooooo20000000004ad

* PoseStamped 00O OO

- 00000000000 PoseStamped DO OOOO set_pose_target () DOOOOO0O
oo0o0ooooo

* set_pose_reference_frame () U0 OO

— set_pose_reference_frame () 00000 0O00O0OOO0OODOOOOOOOOOOOO
O0o00oDbOooooood

0000000000000 nextage_moveit_tutorial_poses_relative.py 0 0000000000 DOODO0O
0000 LARM_JOINTS Link O00000D0O0O0OO0O0OO0OOLARM JOINTS LinkO0O0OOO0OO0OOOO

«00:[ 0.4, 0.0, 0.0 ]
- 00 :0000000O0DOO0O0T 0.0, 0.0, 0.0, 1.0 100000DO0OC
goobooooooooooo2000000000O0O0000DOOO0O0DOOOD
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OO0 PoseStamped O 0OD0OOO0OOOD0OODOO /LARM_JOINTS Link O0OOO0OO0ODOODO
target_posestamped U0 0O 0O0000O0O0O0O0O0OO0OOCOOOOOOOOOOODOOOOODOO
gooooo

00 set_pose_reference_frame () DOOOOOO /JLARM _JOINTS_Link O00O0OOO Pose OO
target_pose 000000000 DODOO0O0OOOOODODODOOOOOOODOODOOOOOOOOOO

0000 group.get_pose_reference_frame () DO0O0OO0OO0OO0OOOOO0OOOOOOOODOO
oooog

0000o0b0o0b0o0o0bUoobbOdO0n initial_pose 00 0OU0DO0ODOOONO initial_pose
000000000 DboDOOfO get_current_pose() OO0OOO initial_pose = group.
get_current_pose () D0 0O0O0O0OO0OOODOOOOO

Gazebo

08| % e O]

Ca
e

» pose
¥ link

™

»s: 1, Real Time Factor: Sim Time: Real Time: Iterations:
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Eile panels Help

O pisplays
~ Planning Request

(™ interact | 7 Move Camera [ JSelect < FocusCamera == Measure ¢ 2D PoseEstimate . 2DNavGoal @ Publish Point F = @

Planning Group botharms
Show Workspace
Query start State
Query Goal State v
Interactive Marker Size 03
Start state Color Eo; 255;0
Start State Alpha 1
Goal state Color [ 250; 128;0
Goal state Alpha 1
Colliding Link Color W 255;,0,0
Joint Violation Color W 255; 0;255 =
Show Trail
Show a path trail
Add
+ MotionPlanning [*]
Context ~ Planning = Manipulation ~ Scene Objects ~ Stored Scenes ~ Stored States ! »
Commands Query options
Plan Planning Group: Planning Time (s):  |5.0 g
botharms - Planning Attempts: | 10 o
Plan & Execute Start State: Velocity Scaling: 1.00 2]
<current> ~ | Accel scaling: 1.00 g
Executed Goal state:
<current> -
VI Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints .
Replanning
None - Sensor Positioning
© Time [x]

ROS Time: 308.12 ROS Elapsed: 295.86 Wall Time: 165181967351 Wall Elapsed: 324.29 Experimental

Reset | LeFt-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_relative.py

nextage_moveit_tutorial_poses_relative.py

#!/usr/bin/env python

import sys, copy
import rospy

from moveit commander import MoveGroupCommander
from geometry msgs.msg import Pose, PoseStamped

from tork moveit_ tutorial import init_node

if name == main :

init_node ()

# Preparing Left Arm

rospy.loginfo( "Preparing Left Arm..." )
larmg = MoveGroupCommander ("left_arm")
larm_init_pose = Pose()
larm_init_pose.position.x 0.325
larm_init_pose.position.y 0.182
larm_init_pose.position.z = 0.067

larm_init_pose.orientation.x = 0.0
larm_init_pose.orientation.y = -0.707
larm_init_pose.orientation.z = 0.0
larm_init_pose.orientation.w = 0.707
larmg.set_pose_target (larm_init_pose)

larmg.go ()

# Right Arm

group = MoveGroupCommander ("right_arm")

initial_reference_frame = group.get_pose_reference_frame ()

rospy.loginfo (

"Initial Reference Frame:

{}".format ( initial_reference_frame )

(continues on next page)
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(continued from previous page)

initial_pose = group.get_current_pose ()
rospy.loginfo( "Initial Pose:n{}".format( initial_pose ) )

# Relative Target Pose
target_pose = Pose()
target_pose.position.x = 0.4
target_pose.orientation.w = 1.0

# Relative Target with PoseStamped
rospy.loginfo( "Using PoseStamped" )

target_posestamped = PoseStamped/ ()

target_posestamped.pose.position.x = 0.4

target_posestamped.pose.orientation.w = 1.0

target_posestamped.header.frame_id = '/LARM_JOINTS5_Link'
target_posestamped.header.stamp = rospy.Time.now ()

rospy.loginfo( "Target Pose:n{/".format ( target_posestamped ) )
group.set_pose_target ( target_posestamped )

group.go ()

rospy.loginfo( "Current Reference Frame: {/".format ( group.get_pose_reference_

—~frame() ) )

# Go Back to Initial Pose
group.set_pose_target ( initial_pose.pose )
group.go ()

# Relative Target with set_pose_reference_frame
rospy.loginfo( "Using set_pose_refercence_frame () and Pose" )

group.set_pose_reference_frame( '/LARM_JOINTS5_Link' )

rospy.loginfo( "Current Reference Frame: {/".format ( group.get_pose_reference_
—~frame () ) )

rospy.loginfo( "Target Pose:n{}".format ( target_pose ) )

group.set_pose_target ( target_pose )
group.go ()

# Reset Pose Reference Frame

group.set_pose_reference_frame( initial_reference_frame )

rospy.loginfo( "Current Reference Frame: {/".format ( group.get_pose_reference_
—~frame () ) )

# Go Back to Initial Pose

rospy.loginfo( "Go Back to Initial Pose..." )
group.set_pose_target ( initial_pose )
group.go ()

433 000000000 O0OOO0ODOO0O0O -tf

obobooooooboooooboboooboobobooobooboooogoo
- DOD0O0O0O0O0OO
e JOD0O0O0OO0ODOODOOOOODOOD
 DOD0O0OD0OOODO
- OJOO0OO0O0O0O0
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ROSO 00 O0DO0OOO0O0DOOOOO0OODOOOOOOOOO0ODOOOOOOODOOOOODDOOO
gbooooo

* ROS Wiki
— tf : http://wiki.ros.org/ja/tf
—tfO0000000 : http://wiki.ros.org/ja/tf/Tutorials

gooooooooooooooooobo0ooooobo0oooooboOooooboOoDOoooDOODO 0O
gbooooopooooooooo

0000 «00000 get_current_target_pose () 0O000OOD0D0OO0OOOOOODOOOOODOO
0000000000000 0oobob0o0o0bobOo0oboDoOOn poseStamped 00 OOODOO
Oo0oooooooaa

* get_current_target_pose( target_frame_id, base_frame_id, timeout = 1.0

)
-0OoboOobooogoo
* target_frame_id: 0000 (string)-O000000O00CODOODO ID
* base_frame_id: 0000 (sring) -0 000000 0OO0O ID
* timeout : DO 0OODOO (float)-tf DO ODODODO [sec]/OOOONO 1.0
-0000obOooboooooooon
* PoseStamped U -0 00000000 0ODOOOOOOODOOOCOODO

00000000 nextage_moveit_tutorial_poses_tfpy D000 DO O0DO0OO0OO0OO0OOOOOO0O /
LARM _JOINTS_ Link O00OO00O0O0O00OO0O0OO0O0OONEXTAGEOPENOODOO /waIsTOOODO
O00OD00D00O get_current_target_pose() DO0OO0OOODOOOOOOOOOODOOZODOO 04
mOO00D00OO0O00DODO0OO0O0ODOOO00O0

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_tf.py

nextage_moveit_tutorial_poses_tf.py

#!/usr/bin/env python

import sys, copy, math
import rospy

from moveit_ commander import MoveGroupCommander
from geometry msgs.msg import Pose

from tork moveit_ tutorial import init_node, get_current_target_pose

def main () :
init_node ()

# Preparing Left Arm

rospy.loginfo( "Preparing Left Arm..." )

larmg = MoveGroupCommander ("left_arm")

larmg.set_pose_target( [ 0.325, 0.182, 0.067, 0.0, -math.pi/2, 0.0 1 )
larmg.go ()

# Right Arm
group = MoveGroupCommander ("right_arm")

(continues on next page)
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(continued from previous page)

# Frame ID Definitoins
planning_frame_id
tgt_frame_id = '/LARM _JOINT5_Link'

# Get a target pose
pose_target get_current_target_pose(

# Move to a point above target
if pose_target:
pose_target.pose.position.z += 0.4

rospy.loginfo( "Set Target To: n{}
group.set_pose_target ( pose_target
ret = group.go()
rospy.loginfo( "Executed [t
else:
rospy.logwarn( "Pose Error: {}".fo
if name_ == '_ main_ ':
try:
main ()
except rospy.ROSInterruptException:
pass

group.get_planning_frame ()

tgt_frame_id, planning_frame_id )

) )

".format (

)

pose_target

ret ) )

ormat (

rmat ( pose_target ) )

000000 get_current_target_pose () O moveit_tutorial_tools.py 0 0D O 000000 OO0O

gboooog

def get_current_target_pose( target_frame_

rro

id, base_frame_id, timeout 1.0 ):

Get current pose TF between a target frame and a base frame.

@type target_frame_id str

@param target_frame_id Target frame
@type base_frame_id str

@param base_ frame_id Base frame ID
@type timeout float

@param timeout

rro

endtime

= rospy.get_time ()
rospy.loginfo( "Waiting Clock:
while not endtime:

rospy.get_time ()

endtime

endtime += timeout
target_pose = None
listener tf.TransformListener ()
rospy.Rate (10.0)

rate

while not rospy.is_shutdown () :

[}" . format (

ID for aquiring TF

for aquiring TF

Time length for TF translation timeout [s]

endtime ) )

try:

now = rospy.Time (0)

(trans,quat) = listener.lookupTransform( base_frame_id, target_frame_
—1d, now )

target_pose = PoseStamped ()

target_pose.pose.position.x = trans[0]

target_pose.pose.position.y = trans[1l]

target_pose.pose.position.z = trans[2]

target_pose.pose.orientation.x = quat[0]

target_pose.pose.orientation.y = quat[1l]

(continues on next page)
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(continued from previous page)

target_pose.pose.orientation.z = quat[2]

target_pose.pose.orientation.w = quat[3]

target_pose.header.frame_id = base_frame_id

target_pose.header.stamp = now

break

except (tf.LookupException, tf.ConnectivityException, tf.

—ExtrapolationException) as e:

rospy.logwarn (e)

now_float = rospy.get_time ()
if endtime < now_float:
rospy.logwarn( "Time Out: [sec] at Clock: [sec]".format ( timeout,
now_float ) )
break

rate.sleep()

return target_pose

434 000000 OODOOO ®OOO

gboooobooboooooboooobobooooboobooooobooooboboooooboon
gbooooobooooooboobooogoboooooobooooboboboo1obobobooboooboo
gbobooooboobo d«ooooboooooobooboobooboooooboooooon

0000 NEXTAGEOPENOODOOUOODOOOOOOOOOOOD AROOO OO0 ¢«0O00DOO
gboooobdob AROOO0 Oobooooboboobooboooo

AROOO OD0OOOOOOODOOOOODOOO
Gazebo OO O OOOODOODOODO
ooooo-1

$ source /opt/ros/melodic/setup.bash
$ roslaunch nextage_gazebo nextage_world.launch

Gazebo 0 0 NEXTAGEOPEN D OUOUODOOODOOODOODOOOODO ARODOD D DOODDOODO
Gazebo U OUODO OO ARODOOODOOODOOOOODOOOOO200000000000000D000O
oboooooo

gooooo-2

$ source /opt/ros/melodic/setup.bash
$ roslaunch nextage_ros_bridge ar_headcamera.launch sim:=true

roslaunch nextage_ros_bridge ar_headcamera.launch sim:=true DO QOQOQOQOQOO0O
GazcboOOOOOOOOOOOOOO
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Gazebo

Property

1] Steps: 1, Real Time Factor: Sim Time: Real Time: Iterations:

00 Movelt! DOODODOODO
goooo-3

$ source /opt/ros/melodic/setup.bash
$ roslaunch nextage_moveit_config moveit_planning_execution.launch

Movelt! OOOOOOOO ARODOO OOOOOOOOOOORVIZOOOOOOOOOOOODODOO
00000 FileOO OpenConfigD ODOOOOOOO
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moveit_ File Panels Help

m

Save Config

ocus Camera ™ Measure  # 2D Pose Estimate . 2D MavGoal % Publish

Save Config As
Recent Configs %
Save Image
_ WAIST
AL W 48; 48; 48
Frame Rate 30
Default Light &

¥ v Global Status: Ok
v Fixed Frame oK
» € Grid &
¥ ¥ MotionPlanning )
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic /move_group/monitored_planning_scene
» Scene Geomelry

PR B N T

Add
¥ MotionPlanning -
Context | Planning | Manipulation Scene Objects = Stored Scenes = Stored States = Status

Commands Query Options

Plan Select Start State: Planning Time (s):| 5.00

-

O00D00 O moveit_armarker.rviz O0000D0O0O0O00DO0O0D0O0/opt/ros/melodic/share/
nextage_moveit_config/launch/moveit_armarker.rviz

: Choose a file to open

Look in: | [ /opt/ros/kinetic/sh...oveit_config/launch = | € 2 A & [ [F)
g Computer Mame 4 | Sjze Type Date M
robotuser | || moveit.rviz 18 KB rvizFile 2018/0

moveit_armarker.rviz N 13 KB rvizFile 2018/0

{ T j 3

File name:  |moveit_armarker.rviz Open

Files of type: | RViz config Ffiles (*.rviz) +|| cCancel
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oboo0o0oooOoboooooD Movelt! DOODOOOODODOODO

moveit_armarker.rviz* - RViz

|y interact | "€ Move Camera

I Displays

v @ Global Options
Fixed Frame
Background Color
Frame Rate
Default Light

¥ v Global status: ok
v Fixed Frame

> © Grid

v 3 MotionPlanning

» v Status: Ok

Move Group Namespace

Robot Description

Planning Scene Topic

» Scene Geometry

Add

3 MotionPlanning

Context | Planning Manipulation

Planning Library
OMPL

RRTConnectkConfigDefault 5

Warehouse
Host: [127.0.0.1

Workspace
Center (XV2):

size (xvz)
© Time

ROS Time: [49.61

Reset

goooo
gboooo

9 Publish Point.

[TJselect < FocusCamera = Measure ., 2D PoseEstimate ., 2D NavGoal + =y @y

WAIST H
M 48; 48,48 .
30
&

oK
&
&

robot_description
/move_group/monitored_planning_scene

Duplicate Rename

Scene Objects  Stored Scenes | Stored States = Status

Planner Parameters

005
joints(RARM_JOINTOR...
geometric:RRTConnect

longest_valid_segment_
projection_evaluator

type

Port: 33829 .|| Connect
0.00 < |0.00 - 000
2.00 <200 < 200
ROS Elapsed: [31.18 Wall Time: |1554363679.94 Wall Elapsed: |98.68 [ Experimental

13fps

00000 ARDODOO O0OOOOODOO0OO0O0O0O0ODO0O0O0O0OOO
-4

$ source
$ rosrun

/opt/ros/melodic/setup.bash
tork_moveit_tutorial nextage_moveit_tutorial_poses_ar.py

oboooo

Gazebo

World Insert

Ul
Scene

obooooobooooboboooobD ARODOO OD0OO0ODOO0O0OO0O0OO0bOO0O000D0oo

Layers

Spherical Coordinates

Physics
» Models
» Lights

Property

Value

Steps: 1, Real Time Factor: Sim Time: Real Time: Iterations:
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moveit_armarker.rviz* - RViz

myinteract | %" Move Camera  [JSelect < FocusCamera == Measure .~ 2D PoseEstimate ' 2DNavGoal @ Publish Point = @y

D Displays x
v @ Global Options

Fixed Frame WAIST

Background Color W 48; 4848

Frame Rate 30

Default Light (4
v v Global Status: Ok
v Fixed Frame OK
> @ Grid 94
v 3 MotionPlanning 4
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic /move_group/monitored_planning_scene
» Scene Geometry

Add
3 MotionPlanning
Context | Planning Manipulation | Scene Objects | Stored Scenes | Stored States | Status

Planning Library

omPL Planner Parameters
RRTConnectkConfigDefault 2| longest_valid_segment_... 0.05
projection_evaluator joints(RARM_JOINTOR...
type geometriczRRTConnect
Warehouse
Host: [127.0.0.1 Port: [33829 . | Connect
Workspace
Center (XYZ); 0.00 - |0.00 - |0.00
Size (XYZ); 2.00 <200 < 200
© Time
ROS Time: [82.57 ROS Elapsed: 64.14 Wall Time: |1554363807.74 Wall Elapsed: 226.47 Experimental
Reset 10fps

U0 ARODOOO0OOODOOO0ODOOOOODOOOOODOOOOODOOODOODODOODODODOODOn
gobobood

nextage_moveit_tutorial_poses_ar.py

#!/usr/bin/env python

import sys, copy, math
import rospy, tf

from moveit_ commander import MoveGroupCommander
from geometry msgs.msg import Pose
from tf.transformations import quaternion_multiply, quaternion_about_axis

from tork moveit tutorial import init_node, get_current_target_pose

def main () :
init_node ()

# Preparing Head

rospy.loginfo( "Preparing Head..." )

headg = MoveGroupCommander ("head™)
headg.set_joint_value_target( [ 0.0, 60.0/180.0*math.pi ] )
headg.go ()

# Preparing Both Arms

rospy.loginfo( "Preparing Left Arm..." )

barmg = MoveGroupCommander ("botharms")

barmg.set_pose_target ( [ 0.325, 0.482, 0.167, 0.0, -math.pi/2, 0.0 ], 'LARM_
—JOINTS5_Link' )

barmg.set_pose_target ( [ 0.325, -0.482, 0.167, 0.0, -math.pi/2, 0.0 ], 'RARM_
—JOINT5_Link' )

barmg.go ()

rospy.sleep(2.0)

# Right Arm
group = MoveGroupCommander ("right_arm")

(continues on next page)
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(continued from previous page)

# Frame ID Definitoins
planning_frame_id = group.get_planning_frame ()
tgt_frame_id = '/ar_marker_4"'

# Get a target pose
pose_target = get_current_target_pose( tgt_frame_id, planning_ frame_id, 5.0 )

# Move to a point above target
if pose_target:

# Rotate Pose for Right Hand

quat = T[]

quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.w

N oKX

)
)
)
)

quat = quaternion_multiply( quat, quaternion_about_axis( math.pi/2, (1,0,
=0) ) )
quat = quaternion_multiply( quat, quaternion_about_axis( math.pi/2, (0,0,
=1) ) )
pose_target.pose.orientation.x = quat[0]
pose_target.pose.orientation.y = quat[1l]
pose_target.pose.orientation.z = quat[2]
pose_target.pose.orientation.w = quat[3]
pose_target.pose.position.z += 0.4
rospy.loginfo( "Set Target To: n{/".format ( pose_target ) )
group.set_pose_target ( pose_target )
ret = group.go()
rospy.loginfo( "Executed ... " format ( ret ) )
else:
rospy.logwarn( "Pose Error: ".format ( pose_target ) )
if _ name_ == '_ main_ ':
try:
main ()
except rospy.ROSInterruptException:
pass

AROUOO0D 40 00000 /ar_marker_ 4000000000000 ODOOOOQONEXTAGE OPEN OO
00 /wAaIsTOOOOOODODOODODO get_current_target_pose () OO 0OO pose_target 00O
ooo

# Frame ID Definitoins
planning_frame_id = group.get_planning_frame ()
tgt_frame_id = '/ar_marker_ 4'

# Get a target pose
pose_target = get_current_target_pose( tgt_frame_id, planning_ frame_id, 5.0 )

OO0 get_current_target_pose () UO0O tf 0000000 0O0O0ODOOOODOO timeoutd 5.0
gbooogogoo

goooooobooooobbobooobooooooooooboobobobooobooooooooaon
RARM_JOINTS5_Link 0 AROOO 40 ar_marker_4 0000 Movelt!(RVizy) DO OOOOOOOOO
gobobooboobooboobooobn

- 00:000000 TFOOODOOOOOO
- X0 :0 (Red)
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- YO :0O (Green)
- 70 :0 (Blue)

U0 ar_marker_ 400000000 NEXTAGEOPENOUOOOODOOOOODOD RARM_JOINTS5_Link
gboboooobooboooooboooobobooooboobooboobooon

UboobOo0oOoobOoOobOoO0obO NEXTAGEOPENOODOODOOODODOOOOoOooOooooooano
gbooooooboooo

U000 XOOO0O 90[deg] UDOODO ZODOOO 90[deg] DO DO ODODOO

# Rotate Pose for Right Hand

quat = []

quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.
quat .append( pose_target.pose.orientation.w

N X

)
)
)
)

quat = quaternion_multiply( quat, quaternion_about_axis( math.pi/2, (1,0,0) ) )
quat = quaternion_multiply( quat, quaternion_about_axis( math.pi/2, (0,0,1) ) )
pose_target.pose.orientation.x = quat[0]
pose_target.pose.orientation.y = quat[1l]
pose_target.pose.orientation.z = quat[2]
pose_target.pose.orientation.w = quat[3]

o0b0zOo0O0o04m]O0D0OO000DOOOODOOOODOO

pose_target.pose.position.z += 0.4

rospy.loginfo( "Set Target To: n{}".format ( pose_target ) )
group.set_pose_target ( pose_target )

ret = group.go ()

rospy.loginfo( "Executed ... {/}".format( ret ) )
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435 0000000000000

O000O00D0O00DD000DO000 Movelt! O RVizGUIDOOODOOODODOOODOOODOO
gboooooo

oboooooobobooboboboboobOob0ooboooob0obOb0o0o0oOoDbObn Movelt! OO
oboboooooooooobooooon

moveit_viewnatto.rviz* - RViz

) interact | 6" Move Camera [ JSelect <> FocusCamera == Measure . 2D PoseEstimate . 2DNavGoal @ Publish Point * =, @
3 pisplays
Trajectory Topic /move_group/display_planned_path

show Robot Visual
Show Robot Collision

Robot Alpha 0.5
State Display Time 0055
Loop Animation O
Show Trail &
Trail Step Size 1
Interrupt Display 0
Robot Color M 150; 50; 150
Color Enabled O
» Links

v $° MarkerArray
» v Status: Ok

. &

Trail Step Size
Specifies the step size of the samples shown in the trajectory trail.

Add
2 MotionPlanning
Context | Planning = Manipulation Scene Objects | Stored Scenes = Stored States = Status

Planning Library

oMPL Planner Parameters
RRTConnectkConfigDefault - | |longest_valid_segment_... 0.05
projection_evaluator joints(RARM_JOINTOQ,R...
type geometric:RRTConnect
Warehouse
Host: [127.0.0.1 Port: 33829 || Connect
‘Workspace
Center (XY2); 0.00 - |0.00 2/ |0.00
Size (XYZ) 2.00 2| 2.00 2| 2.00
@ Time &
ROS Time: |310.10 ROS Elapsed: |280.17 Wall Time: |1554456738.33 Wall Elapsed: |280.53 [] Experimental

Reset | Left-Click: Move. Right-Click: Show context menu. 31fps

obooooooboboooboobobooobooboboooooboOobooooooobooboboooooon
obooooooboooooboboooooboon

# Add Object to Planning Scene
rospy.loginfo( "Planning Scene Settings")
scene = PlanningScenelnterface ()

rospy.sleep(2) # Waiting for PlanningScenelInterface

box_pose = PoseStamped()
box_pose.header.frame_id = group.get_planning_frame ()

box_pose.pose.position.x = 0.35
box_pose.pose.position.y = -0.3
box_pose.pose.position.z = -0.2
box_pose.pose.orientation.w = 1.0

scene.add_box( 'box_object', box_pose, ( 0.3, 0.1, 0.5 ) )

ggbooboobooboboobobooboooboo
* PlanningScenelInterface 00000 scened OO
* PlanningSceneInterface 00 UUOOOOOOOONO rospy.sleep(2) UOO
- 0000000 0O0OD0O0ODO PoseStamped O OO
e scenel] add_box () OO0 OO0OO0OOOOOOOOOO

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_object.py
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nextage_moveit_tutorial_poses_object.py

#!/usr/bin/env python

import sys, copy, math
import rospy, tf

from moveit commander import MoveGroupCommander, PlanningScenelInterface
from geometry msgs.msg import Pose, PoseStamped

from tork _moveit_tutorial import init_node

if name_ == '_ main__ ':
init_node ()
group = MoveGroupCommander ("right_arm")
# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()
pose_target_1l.position.x = 0.3

pose_target_1l.position.y = -0.1
pose_target_1l.position.z = 0.15

pose_target_l.orientation.x = 0.0

pose_target_l.orientation.y = -0.707

pose_target_l.orientation.z = 0.0

pose_target_1l.orientation.w = 0.707

rospy.loginfo( "Set Target to Pose:n/{/".format ( pose_target_1 ) )

group.set_pose_target ( pose_target_1 )
group.go ()

# Add Object to Planning Scene
rospy.loginfo( "Planning Scene Settings")
scene = PlanningScenelnterface ()

rospy.sleep(2) # Waiting for PlanningScenelnterface

box_pose = PoseStamped ()

box_pose.header.frame_id = group.get_planning_frame ()
box_pose.pose.position.x = 0.35

box_pose.pose.position.y = -0.3

box_pose.pose.position.z = -0.2

box_pose.pose.orientation.w = 1.0

scene.add_box ( 'box_object', box_pose, ( 0.3, 0.1, 0.5 ) )

rospy.loginfo( "Scene Objects : {}".format ( scene.get_known_object_names ()

# Pose Target 2

rospy.loginfo( "Start Pose Target 2")
pose_target_2 = Pose()
pose_target_2.position.x = 0.3
pose_target_2.position.y = -0.5
pose_target_2.position.z = 0.15

pose_target_2.orientation.x = 0.0
pose_target_2.orientation.y = -0.707
pose_target_2.orientation.z = 0.0
pose_target_2.orientation.w = 0.707

)

(continues on next page)
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(continued from previous page)

rospy.loginfo( "Set Target to Pose:n{)".format ( pose_target_2 ) )

group.set_pose_target ( pose_target_2 )
group.go ()

436 DO000DOOOODOOODOOOODOOOO

gboboboboooooboboboboooooboboboboobooboboboboobooooboon
gbooooobobobooboobooooobooogooo

ubooooboboooooboooobobooooboboooooboooobooboooooobon
gbooooboooobobooooboboooboboooogo

0000000000000 O0o0oo0oo0oDo0Do0DDb0DDb0DbOO0OO0O0O0Oo0ooOoOoOoo0oo00 nex-
tage_moveit_tutorial_poses_object_constraint.py 0 0 D0 00000000000 OODOODOOODOO
gooooooooo

# Set Path Constraint
constraints = Constraints()
constraints.name = "down"

orientation_constraint = OrientationConstraint ()
orientation_constraint.header.frame_id = group.get_planning_frame ()
orientation_constraint.link_name = group.get_end_effector_link()
orientation_constraint.orientation = pose_target_1l.orientation

orientation_constraint.absolute_x_axis_tolerance 3.1415
orientation_constraint.absolute_y_axis_tolerance = 0.05
orientation_constraint.absolute_z_axis_tolerance = 0.05
orientation_constraint.weight = 1.0

constraints.orientation_constraints.append( orientation_constraint )

group.set_path_constraints( constraints )
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gbogbdboboboobobobooboboboobobobobobooboobob yb O Z
0000000 o005[rad]O000O0X0O 0O 3.1415000000000000000000000000O

gooobooooooobooooooooooboooobo0oo0oooooooooooooboOooan
0000000000 RRTConnectkConfigDefault O set_planner_id() UO0O0OOOgroup.
allow_replanning( True ) U0OU0O0O0O0OOOOOOOOOOOOO

group.set_planner_id( "RRTConnectkConfigDefault" )
group.allow_replanning( True )

0000000000000 b0ob00bD0obO0ODbO0OO set_pose_target () DOOOO
set_position_target () JOOOOO

xyz = [ pose_target_2.position.x,
pose_target_2.position.y,
pose_target_2.position.z ]
group.set_position_target ( xyz )
result_p = group.go()

gbooooobooboooooboboooboobooooboboooogo

if result_p:
group.set_pose_target ( pose_target_2 )
result_o = group.go()

$ rosrun tork_moveit_tutorial nextage_moveit_tutorial_poses_object_constraint.py

nextage_moveit_tutorial_poses_object_constraint.py

#!/usr/bin/env python

import sys, copy, math
import rospy, tf

from moveit commander import MoveGroupCommander, PlanningScenelInterface
from geometry msgs.msg import Pose, PoseStamped
from moveit_msgs.msg import Constraints, OrientationConstraint

from tork _moveit_tutorial import init_node

init_node ()

group = MoveGroupCommander ("right_arm")

# Initialize the Planning Scene

rospy.loginfo( "Setting the Planning Scene...")
scene = PlanningScenelnterface ()

rospy.sleep(2)

scene.remove_world_object () # Remove all objects first
rospy.sleep(2)

rospy.loginfo( "All objects Removed : {/}".format ( scene.get_known_object_
—names () ) )

# Pose Target 1
rospy.loginfo( "Start Pose Target 1")
pose_target_1 = Pose()

(continues on next page)
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(continued from previous page)

pose_target_1l.position.x = 0.3
pose_target_1l.position.y = -0.1
pose_target_1l.position.z = 0.15
pose_target_l.orientation.x = 0.0
pose_target_1l.orientation.y = -0.707
pose_target_l.orientation.z = 0.0
pose_target_l.orientation.w = 0.707

rospy.loginfo( "Set Target to Pose:n{)".format ( pose_target_1 ) )

group.set_pose_target ( pose_target_1 )
group.go ()

# Add Object to the Planning Scene

rospy.loginfo( "Add Objects to the Planning Scene..." )
box_pose = PoseStamped()

box_pose.header.frame_id = group.get_planning_frame ()

box_pose.pose.position.x = 0.3
box_pose.pose.position.y = -0.3
box_pose.pose.position.z = -0.25
box_pose.pose.orientation.w = 1.0

scene.add_box ( 'box_object', box_pose, ( 0.4, 0.1, 0.5 ) )
rospy.sleep(2)

rospy.loginfo( "Scene Objects : /" .format ( scene.get_known_object_names() ) )

# Set Path Constraint

constraints = Constraints ()
constraints.name = "down"
orientation_constraint = OrientationConstraint ()

orientation_constraint.header.frame_id = group.get_planning_frame ()
orientation_constraint.link_name = group.get_end_effector_link()
orientation_constraint.orientation = pose_target_l.orientation

orientation_constraint.absolute_x_axis_tolerance = 3.1415
orientation_constraint.absolute_y_axis_tolerance = 0.05
orientation_constraint.absolute_z_axis_tolerance = 0.05
orientation_constraint.weight = 1.0

constraints.orientation_constraints.append( orientation_constraint )

group.set_path_constraints( constraints )
rospy.loginfo( "Get Path Constraints:n{/".format ( group.get_path_constraints()_

)

# Pose Target 2

rospy.loginfo( "Start Pose Target 2")
pose_target_2 = Pose()
pose_target_2.position.x = 0.3
pose_target_2.position.y = -0.5
pose_target_2.position.z = 0.15
pose_target_2.orientation.x = 0.0
pose_target_2.orientation.y = -0.707
pose_target_2.orientation.z = 0.0
pose_target_2.orientation.w = 0.707

group.set_planner_id( "RRTConnectkConfigDefault" )

(continues on next page)
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(continued from previous page)

group.allow_replanning( True )

n

rospy.loginfo( "Set Target to Pose:n

XYZ

= [ pose_target_2.position.x,
pose_target_2.position.y,
pose_target_2.position.z ]

group.set_position_target ( xyz )

result_p group.go ()

rospy.loginfo(
group.clear_path_constraints/()

if result_p:
group.set_pose_target ( pose_target_2
result_o group.go ()
rospy.loginfo(

"Moving to the Position Executed...

"Adjusting the Orientation Executed...

format ( pose_target_2 ) )

".format ( result_p ) )

)

".format ( result_o_,
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5 0000000000

5141 0000000000

goboboboobooboobooboobobobobbobooboon
- JO0000O0OO0OO0DOO0OO0OOODOOOOODOODbOOOOODOO
- goooboooooao
*» J0000000000000000
 J0O0O0bO0ooboobuoobobobobbobobooboana

oobooboobooboobooooooobooog

gogbgoobobooobooooobobbobooboobooboobooboobobbooboo

512 00000000O00O0O

gboboooobooboooooboooobooboooooboboooboOobooooboobooboooooono

ooboobooooboooooooon

gobooboobooobobbooboobooboobooboobooboobooobooboo
ugbgboboobobdobdobobbdl rRRIConnectkConfigbefault UOOOOOOOOOOOO
oboooobobooog

group.set_planner_id( "RRTConnectkConfigDefault" )

gbgobobobooboobodgbouoabaoooban

goooo0ooooooooooobooboooooooooooooooobooooboOooan
set_planning_time () 00000 0O0OO0OOOOOOOOO0O

group.set_planning_time( 30.0 )
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52 00000000000

521 000000O0O0O0OODOOO

gboooobobooooboboooooobobooooboboooooboooooboOoboon

goooboooboobooboobuooboobo

oboooooboooboooboobooooboooooaoon

530000 OnOnO

531 0000000O0OD0ODOODOOO

ubooooooboboooboobobooooooboobooooboOoboooooobooboooooooboon
goooooooooOOo0o0o0oooooooooooboo0oooov0ooooooObOOoOoOoooooDoOboonD

00o0o¥oOoOoOoOoooooooo

tf00000000000000000000000000O00b000000

00000000000 0000 tork_moveit_tools 0 00 get_current_target_pose() DOO0O0O
000000 timeout OO OODOOOO

pose_target = get_current_target_pose( tgt_frame_id, planning_ frame_id, 5.0 )

532 000000C0O0ODO-0D000O0DOOOO
gooboooooooooooooooboboooopCcO00bDOOOOOOOODOOOO0dO00DOOOO

goboobooboooboobooboobobboboboobooboobooboooboobboboo
gbobooooboobooopCcObOO0bOO0OOODOOddO0OOOODOOOODOODOO

O00ONTPOOOOOOOOO

NTPOOODOODOODOODOOODOODOOODOO

$ sudo ntpdate -bv <ntp_server_address>

oboooopooboO 10msec]UOOOOODOOOOOO

NTpOOOOOOOOOOooOoboobobobOoboboboboboooboboba NTPODODO
gbooooobooooooooboo

5.4 Gazebo [

541 Gazebo O D OO OOOOOOODDOODOOO

O000PCODODOD Gazebo DO OO OUOOOOOOOOOOO

ob00odopCcO000 GazeboOOOOOOOOOOOOOOOOOOOOODOOODOOODOOOOOO
gbooooooboooooooboooooon
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O0O0D0OROSOOOOOOOOO

rROSOOOOOOOODOOOOOOOOOOODOODOOOOROSOOOOOOOODOOOOODOODOOn

$ env | grep ROS

gboooooao

ROS_ROOT=/opt/ros/melodic/share/ros
ROS_PACKAGE_PATH=/opt/ros/melodic/share: /opt/ros/melodic/stacks
ROS_MASTER_URI=http://localhost:11311
ROSLISP_PACKAGE_DIRECTORIES=

ROS_DISTRO=melodic

ROS_ETC_DIR=/opt/ros/melodic/etc/ros

rROSOOOOOOOODOOOOOOOOOOOOOO

$ source /opt/ros/melodic/setup.bash

O000oO0oO0oOoROSOOUOOOOOOOOO

000 GazeboOOODOODOOODODODOOOOODOROSOOODODOOOOODOOOOODODOOO
gbooRrRoSOOOOODOOOOODOODOOOOODODOOO

000 GazeboUOOOOOOOOOODOOOOODOODOOOOODOODOOOOODOO

Gazebo O Cul-COOOOOOOROSOOODOOOODOOCOODOOOOODDOOOD GazeboOOQOOO
gboooood
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6.1 Movelt! Commander

6.1.1 MoveGroupCommander [0 0 [J

GitHub - moveit_commander/src/moveit_commander/move_group.py

GitHub - moveit/moveit_ros/planning_interface/move_group_interface/src/wrap_python_move_group.cpp

def init(self, name, robot_description=" robot_description " ):

- 00
-ggogooobo

name -str: J 0000

robot_description-str: 0O OO0
e OO0
-Q0a

def get_name(self):

e 00O
-0Oooobooo
« 00O
- 0ag
e 0O0O
-str: 00000

79


https://github.com/ros-planning/moveit_commander/blob/melodic-devel/src/moveit_commander/move_group.py
https://github.com/ros-planning/moveit/blob/melodic-devel/moveit_ros/planning_interface/move_group_interface/src/wrap_python_move_group.cpp

Movelt Tutorial Documentation, Release 0.1.1

stop(self):

- 00
-ggogno
- 00O
- 0o
- 0OO0O
- ag

def get_active_joints(self):

- 00

- ggbooobobooboobooon
- 00O

- 0o
- 0OO0O

-str: 0000000000000

def get_joints(self):

« 00O
-0o0oooooooooo
e 00O
- 0ag
OO0
-str: 0O0000ogg

def get_variable_count(self):

- 00

-obooboobo0oobooboooooboooDoooobDOoooDOooboOFODODOODOO
gognf

« 00
- 0g
e 0O0O
—int: gQO000
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has_end_effector_link(self):

- 00O
-000000DoO0oOooDoooOoOooDoooOoooon
- 00O
- 00
000
— bool: OO

def get_end_effector_link(self):

- 00

- ggbooboobobooboooboo
- 00O

- 0o
- 0OO0O

-str: 00000 000000000000 0O000O00b00O00O0 0O

def set_end_effector_link(self, link_name):

« 00O
-0000DbDOo0ooooDoooooood
e 00O
— link_name-str: 0000
OO0
- 0o

def get_pose_reference_frame(self):

« 00O
-0000D0Do0oOoDOoooooooooogn
e 00O
- 0o
OO0
—-str: 000040
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def set_pose_reference_frame(self, reference_frame):

- 00O
-0000D0Do0oOoDOoooooooooogn
« 00
— link_name-str: 0000
OO0
- 0o

def get_planning_frame(self):

« 00O
-0000DbDOo0ooooDoooooood
« 00
- 0o
OO0
—-str: 000040

def get_current_joint_values(self):

- 00

-ooooooboooood
e 0O

- 00
Qg

— [ float, float, float, ... | : 00O O0OO0OOO

def get_current_pose(self, end_effector_link =* " ):

- 00

-oooodoboooobooooog
- 00

— end_effector_ link-str: 000000000000
g

— PoseStamped : OO0 OO DO OOOOOO

82

Chapter6. D00 O0OOOOOOOO



Movelt Tutorial Documentation, Release 0.1.1

def get_current_rpy(self, end_effector_link =« " ):

- 00O

- 00000000000 000 Roll,Pitch, Yaw OO D OO O OODOOO
« 00

— end_effector_link-str: 0000000O00O0O0O
OO0

— [float, float, float ] : DO D DO D OODOO [Roll, Pitch, Yaw ] [rad]

def get_random_joint_values(self):

- 00

- goouooooouoobooo
- 00

- 00
e JOO

— [ float, float, float, ... | : 00O OOOOOO

def get_random_pose(self, end_effector_link =* " ):

- 00

- obooooboboooooooo
- 00

— end_effector_link-str: 00000000000
e JOO

— PoseStamped : OO OOOOOOO

def set_start_state to_current_state(self):

- 00
-gogboobobbobooboobooboon
- 00O
- 0o
- 0OO0O
- ag
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def set_start_state(self, msg):

- 00O

-00000oOooO0ooooOoooooOoooooOoo
- 00O

— msg - RobotState : 0 0 00 00O OO moveit_msgs/RobotState.msg [
- 000

- ag

def set_joint_value_target(self, arg1, arg2 = None, arg3 = None):

- 00
gbogbgoooobboobod

— argl-dictorlistorJointState : 00 0000 O0OO0OODOO [rad]
% arg2,arg3=None: 0 OO OOOO

—argl-string: 000000000
#* arg2 - floator [ float, float, ... | : D000 0O0O0OOODO [rad]

argl - Pose or PoseStamped

* arg2,arg3-strorbool-str: 0O DOODOODOOOOOOOOO-bool: O0ODOODOO
ooooboobooobo /00000 False D OODO

*» 0000000000 0000O0000000000On
- 0O0O0O
- 0o

def set_rpy_target(self, rpy, end_effector_link =* " ):

- 00
- 0000000000000 Roll, Pitch, Yaw OO OO DO

rpy - [ float, float, float | : 0 OO O O O O Roll, Pitch, Yaw [rad]
end_effector_ link-str: 0000000O000OO0O
e 0J0O0O

- g
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def set_orientation_target(self, q, end_effector_link = " ):

- 00
-gogboobobbobooboobooboon

q - [ float, float, float, float ] : DO OO0 0OO0DOOOO
end_effector_link-str: 000O0000O000OO0O

o0
- 0o

def set_position_target(self, xyz, end_effector_link =* " ):

- 00O
gbggbooboobboaoboan

- xyz - [ float, float, float | : DO OO X,Y,Z [m]
end_effector_link-str: 00 0OO000OO00OO0O
OO0

- 0g

def set_pose_target(self, pose, end_effector_link = " ):

« 00
ooooboboooooboooooobooog

pose: 00O OOOOQ
* [X,y,z,rot_x,rot_y,rot_z] : DO OO0 Roll/Pitch/ Yaw O O OO 6 DO OO OOO0O
* [X,¥,2,9X,qy,qz, qw] : 0000000000000 700000000
* Pose
* PoseStamped
end_effector_link-str: 00 0000O0OOO /00000 "
OO0
- 0o
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def set_pose_targets(self, poses, end_effector_link = " ):

- 00
-ggboobobbobooboobooboobooboo

« 00
— poses - [ Pose, Pose, Pose, ... ] : DO 00O Pose 0 OO0
- end_effector_link-str: 000000O000O /00000 ™
e 0O0O
- 0o
def shift_pose_target(self, axis, value, end_effector_link =* " ):
« 00
-0000obOob0ooooDOoboooboobO0bOoooOobOobOboOooOOoboUooOooDoboooo
« 00O
- axis-int: 00500000 X,Y,Z, R, PYOODOO
— value-float: 0O 00O [m] or [rad]
- end_effector_link-str: 000000O000O /00000 ™
e 0O0O

- 0o

def clear_pose_target(self, end_effector_link):

e 00O

- gobooboobobooobooba
- 00O

— end_effector_link-str: JO0UOUOOO0OOOO
OO

- 0g

def clear_pose_targets(self):

- 00
-ggbooboboo
« 00
- 0o
- 0OO0O
- ag
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def set_random_target(self):

- 00

- ggbooboobobooboooboo
- 00O

- 0o
- 0OO0O

- ag

def set_named_target(self, name):

- 00O
- J0b00o0ob0oboooboooooobooboobon
* remember_joint_values() O O O
* SRDF O 00O
e 00O
—name-str: 0000000
OO
- 0ag

def remember_joint_values(self, name, values = None):

- 00
gobooboooobooboooooboooo

-—name-str: 000000000000

values - [ float, float, float, ... ] : O000OOO0OO0O0OOO/ OOOOO None —
get_current_joint_values) U O OO0 O OO0OOOOO0O

- g
- 0o

def get_remembered_joint_values(self):

« 00
-0o0b0obobooobobooooobooooboobooog
- 00
- 0o
OO0
—-dict: 000000D00O0OOODOOOO
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def forget_joint_values(self, name):

- 00O

-00o0obDOoooooooooon
« 00

—name-str: 00000000
OO0

- 0o

def get_goal_tolerance(self):

- 00
-gogboobobbobooboobooboon
- 00O
- 0o
- 0OO0O
—tple: 00000000000 ODOOOOODOODO

def get_goal_joint_tolerance(self):

- 00

- goooboooooboobooooon
« 00O

- 0o
OO0

-float: 00O OOO0O00O0OOOOODO

def get_goal_position_tolerance(self):

« 00O
- oboobobooboobooboooooboobooog
*» 0000000000000 0b00000n
- 00O
- 0o
- 0OO0O
-float: O O0O0OOD0OOOOODO
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def get_goal_orientation_tolerance(self):

- 00

- ggbooboboboobooboobooboobobobon
- 00O

- 0o
- 0OO0O

-float: 0 O0OOO0O0OODOOOOODOODO

def set_goal_tolerance(self, value):

- 00
- ggbooboboboobooboobooboobobobon
- 00O
—-value-float: OO0 O00D0O0OO0O00DOOOOO0DOOOOOOOO
- 0OO0O

- ag

def set_goal_joint_tolerance(self, value):

- 00

- ggbooobobooboobooon
- 00O

—value-float: OO0O0O0D0OO0OO0O0OCOOO
- 0OO0O

- ag

def set_goal_position_tolerance(self, value):

- 00

- ggbooboobobooboooboo
- 00O

—value-float: 000000 OO0O00OOO
- 0OO0O

- ag
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def set_goal_orientation_tolerance(self, value):

- 00

- ggbooboobobooboooboo
- 00O

—value-float: 000000 O0O00OOO
- 0OO0O

- ag

def allow_looking(self, value):

« 00O
-0000Db0000ooD0oo0oooDOoooooDooDOoon
« 00
— value-bool: 000000 /00000 True
OO0

- ag

def allow_replanning(self, value):

« 00O

- 0000000000 o0ooooooOoooDooDooooog
e 00O

- value-bool: 0OOOODODOO
OO0

- ag

def get_known_constraints(self):

« 00O

- 000000000000 0ooDo0oDOoDOoooooDOoooon
e 00O

- 0ag
OO0

— [str,str, ... ]: 000000
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def get_path_constraints(self):

- 00O

— moveit_msgs.msgs.Constraints 0 0 D0 000000000000
- 00O

- 0o
000

— Constraints : J OO0 000

def set_path_constraints(self, value):

« 00O

-0oooooooo
- 00O

— value - Constraints : DO OO0 0O
000

- ag

def clear_path_constraints(self):

- 00
-ggoooobooo
- 00O
- 0o
- 0OO0O
- ag

def set_constraints_database(self, host, port):

« 00
-0000000000000000000000000000D0DOODOO
« 00
— host -string: 0O 00O
* port-int: DO 00O0O0
« 000
-0
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def set_planning_time(self, seconds):

- 00O
-0D000oooooooooog
- 00O
— seconds -float: 0 O [s]
000

- ag

def get_planning_time(self):

« 00O
-0D000oooooooooog
- 00O
- 0o
000
— float: O O [s]

def set_planner_id(self, planner_id):

« 00O

-0000bOoo0ooooDooooooo
« 00

— planner_id-str: 0000000
OO0

- 0o

def set_num_planning_attempts(self, num_planning_attempts):

« 00O

- 00000000 0DO00oo0ooDOOooooooon
« 00

- num_planning_attempts-int: 0000 /00000 1
OO0

- ag
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def set_workspace(self, ws):

- 00O
-00000ooooooooog
- 00O
— ws - [float, float, ...] : 0000000
% [minX, minY, maxX, maxY] or

% [minX, minY, minZ, maxX, maxY, maxZ]
e 0QO0O
« 00

def set_max_velocity_scaling_factor(self, value):

« 00

-ooooboooooooboo
- 00

- value-float: DOOOODO 0.001.0
OO0

- 0o

def go(self, joints = None, wait = True):

« 00
-0o0ooboooobooboooon
- 00

— joints -bool, JointState, Pose : D0 D OO OO0OOOO boolOOOO waitd OO )/0000ONO
None

* wait-bool: DO ODOOO0OOOOOO /00000 True
- 0OO0O

— MoveltErroeCode : Movelt! OO0 000 O

def plan(self, joints = None):

- 00
-gogboobooboobooboobd
- 00O

— joints - JointState, Pose, str, [ float, float, ... ] : OO0 O O0O0O0OOO/00000 None
e 0JO0O

— RobotTrajectory : DO 0000
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def compute_cartesian_path(self, waypoints, eef step, jump_threshold, avoid_collisions =
True):

- 00

- ggbooboobooboobbobobuooboobooboobooboobooobooan
oooobooooooboooooobon

waypoints-[Pose,Pose, ... |: 000000 0OO0OOOOOOOOOOONO

eef_step-float: 00000000 0O0O0O0O0ODOOOOCOOO

jump_threshold-float: OO0 O00O0OO0OO0O0O0OOOO0OODOo0.00000O

avoid_collisionsbool: OO0 OOOO0ODO0OOODODOODOODOO TtTrue0O000OO
ooo

« 000
— tuple : ( plan, fraction )
#* plan - RobotTrajectory: 0 O OO OO

* fraction-float: 000000000 0ODO0OO0OOOOOOOOoOOO1IO0/O0D00000
0 -1.0

def execute(self, plan_msg, wait = True):

- 00
gbogoboooobbobod

— plan_msg-Plan: 000000

—wait-bool: 00000 O0ODOO0ODO /00000 True
OO0

— MoveltErroeCode : Movelt! DO O OO0

def attach_object(self, object_name, link_name =* " , touch_links = []):

« 00
- 0ob0obobooooboooooboobooooboooooon

object_name-str: 00000 OOOOOOOOOO

link_name-str: 0000000000000 OCOOOOO0O/0000000000000O

touch_links-[str,str,... ] : 0000000000000 O0O0O0O0OO0OCOOOOOOO
oo

- go0o

— bool: Move Group U D 000000000 ODOOODOOO0OOODOOODOOODO TrreOOO/0
oooobooooboobooooooboooooan

94 Chapter6. D00 O0OOOOOOOO



Movelt Tutorial Documentation, Release 0.1.1

def detach_object(self, name =* " ):

- 00
-gobooboobooboboboobooboooo
« 00
-—name-str: 000000000O00000OO
+» J0000000000O00b00oo00obOooooonoag

*» 000000000000 o0ooboobbooboboobooboboobooboaonn
oboooooooo

OO0
—bool: 0000000 DOOOODOOOODOOOODOOOO

def pick(self, object_name, grasp =[]):

- 00
- ggboobobboobooboo

object_name-str: 0 0O0O0OO0ODOOOOO0O

— grasp - Grasp or [ Grasp, Grasp, ... | : DO OO QOO0
e 0O0O

— MoveltErroeCode : Movelt! DO O OO0

def place(self, object_name, location=None):

« 00
-0ooobooooog

object_name-str: O O0O0OOOOOO0O

location - PoseStamped, Pose, PlaceLocation: D0 OO0 O0OOO0OO/00000 NoneO O
0d0ooooOoOo0o0oooooooog d

e 0JO0O
— MoveltErroeCode : Movelt! OO0 000 O

def set_support_surface_name(self, value):

- 00O

—-place) 000000 ODOOODOODOODO
« 00O

—value-str: DO OO0OO0
00O
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- g

def retime_trajectory(self, ref_state_in, traj_in, velocity_scaling_factor):

- 00
- ggboobobboobooboobooboobobbo

ref state_in-RobotState : OO0 00O O0OO0OOOOO

traj_in-RobotTrajectory : D0 OO OOOOOOOOOOODOOOO

velocity_scaling_factor-float: 00 OO
e QOO

— RobotTrajectory : DO OO0 0O

6.1.2 RobotCommander O O [

GitHub - moveit_commander/src/moveit_commander/robot.py

GitHub - moveit/moveit_ros/planning_interface/robot_interface/src/wrap_python_robot_interface.cpp

def init(self, robot_description=" robot_description " ):

« 00O

-ooooooo
e 00O

— robot_description-str: 00000
OO0

- 0o

def get_planning_frame(self):

« 00O

- 00d00Doo0ooDooDoooooOooooon
e 00O

- 0o
OO0

—-str: 000040
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def get_root_link(self):

- 00O
-0000DbDOo0ooooDoooooood
« 00
- 0o
OO0
—-str: 000040

def get_joint_names(self, group=None):

- 00

-ggogooo
- 00O

—group-str: 0000 /00000 Nonel OOOOODOOOOODOODO
- 0OO0O

— [str,str, ... ]: 0000000

def get_link_names(self, group=None):

- 00

-ggogooobo
« 00

—group-str: 0000 /00000 NoneUOOOOODOOOODOOOO
- 0O0O

— [ststr, ... ]: 0000400 0g

def get_current_state(self):

« 00O

- 00000000000 RobotState 1 00O O OO OO
- 00O

- 0o
00O

— RobotStage : OO DO OOOOO
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def get_current_variable_values(self):

- 00

- ggboobobboobooboobooboobobbobooboon

- 00O
- 0o
- 0OO0O
—dictionary : OO0 00000000000 ODOOOOODOODOO

def get_joint(self, name):

- 00O

-000JintO0O00O0O0O0O
e 00O

— name-str: 0 00O
OO0

— Joint: Joint O O O

def get_link(self, name):

- 00O

- 0000 LnkOOODOODO
e 00O

— name-str: 0 00O
OO0

— Link: Link 0 OO

def get_group(self, name):

- 00O

- 000000000000 MoveGroupCommander 1 00000
- 00O

—name-str: 0O 0O0O0O0
- 000

— MoveGroupCommander 0 O O :
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def has_group(self, name):

- 00

- goboobobbooboobooboon
- 00O

—name-str: 00000
e OO0

—bool: JOOOOODOOOOODO

def get_default_owner_group(self, joint_name):

e 00O

- obo0oboboboboboobooobooboobooo
- 00O

— joint_name-str: 000
Jon

-str: 00000

6.1.3 Joint 0 0 U 0 RobotCommandeer 0O 0 [

def init(self, robot, name):

« 00
oooooon

— robot - RobotCommander : RobotCommander U0 0O OO OOO
— name-str: 0 00O

OO0
- 0o

def name(self):

« 00O
-0o0oooo
- 00O
- 0g
e 0O0O
—str: 000
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def variable_count(self):

- 00O
-0o0oooDooooooooo
« 00
- 0g
OO0
—int: JQO00O0

def bounds(self):

- 00

- ggboobobboobooboobooboobobboboobooobag

- 00O
- 00
000
— [ float, float ] or [ [float, float], ... | : 000000 OOO0O

def min_bound(self):

- J00000D0OOO0O00DOODOODODOUODODOOOOOn
- 00O
- 00
000
— floator [ [float, float], ... | : 0000000000 O0OOOO0O

def max_bound(self):

0000000000 DOODO0ODODOUODODOOOOOn
« 00O
- 00
000
— floator [ [float, float], ... ] : 0000000000 OOOOO0O
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def value(self):

- 00O
-0o0o0oooooog

- 00O
- 0o

000
—-float: DO OQOOOO

def move(self, position, wait=True):

« 00O
-0ooooooooo
« 00
— position-float: OO O
—wait-bool: 00 O0O0O0D0OO0 /00000 True
OO0
* MoveltErroeCode or bool : Movelt! 0000 OO OO OO False

def _ get_joint_limits(self):

« 00

- 00000ooooooooooooooooooooooon
« 00

- 00
« 000

— [ float, float ] or [ [float, float], ... | : OO0 O0O0O0O0OOO0O

6.1.4 Link 0 0 O 0O RobotCommandeer U 000 O

def init(self, robot, name):

« 00O
- goooooo

robot - RobotCommander : RobotCommander U0 OO OO OO0
- name-0 000

000
- 0o
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def name(self):

- 00O
-goooogoo
« 00
- 0g
OO0
—-str: 000040

def pose(self):

« 00O
-0oo0oooooo
- 00O
- 0o
- 000
— PoseStamped : DO OO OO

6.1.5 PlanningScenelnterface 0 0 [

GitHub - moveit_commander/src/moveit_commander/planning_scene_interface.py

GitHub - moveit/moveit_ros/planning_interface/planning_scene_interface/src/wrap_python_planning_scene_interface.cpp

def init(self):

« 00
-ooooooo
- 00
- 0o
OO0
- 0o
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def __make_sphere(self, name, pose, radius):

- 00
-ggboobgobooboooboo

—name-str: 000000000

pose -PoseStamped : DO OO OODOOO
— radius-float: OO OO [m]

- 000
— ColllisionObject : DO OO OO

def add_sphere(self, name, pose, radius = 1):

« 00O
oooobOobooobooboooooobooog

—name-str: 00000000

pose -PoseStamped : 0O DO OO OOMO

radius -float: 00O OO [m]
« 00O0Od
-0a

def __make_box(self, name, pose, size):

- 00
oooobooogooao

—-name-str: 000000000
— pose -PoseStamped : 0 OO0 OO OO0
size - (float, float, float) : OO OO OO0O0OOO [m]

« 000
— ColllisionObject : DO OO OO
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def add_box(self, name, pose, size = (1, 1, 1)):

- 00
-gogboobobbobooboobooboon

—name-str: 000000000

pose -PoseStamped : DO OO OODOOO

size - (float, float, float): OO0 OO OO0O0OOO [m]
- 00O0O
- 0a

def __make_mesh(self, name, pose, filename, scale = (1, 1, 1)):

« 00
ooboobooooboobooooono

—name-str: JO0O0O0O0O0O00O0O
— pose-PoseStamped : 0 OO0 O OO OOMO
- filename-str: 000000000 O0O0OO

scale - (float, float,float): OO OO /00000 (1,1, 1)
« 000
— ColllisionObject : DO OO OO

def add_mesh(self, name, pose, filename, size = (1, 1, 1)):

- 00
gbooobooobobbobooboobooboboboboo

—name-str: 000000000

pose -PoseStamped : 00D OO0 OOO
— filename-str: O O0O0O0OO0O0OOOO0O

scale - (float, float, float) : OO OO /00000 (1,1, 1)
OO0
- 0o
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def __make_existing(self, name):

- 00O

- 000000000000 0ooDo0oDOoDOoooooDOoooon
« 00

—name-str: 0 O0O000O0O
OO0

— ColllisionObject : 1 O OO OO

def add_plane(self, name, pose, hormal = (0, 0, 1), offset = 0):

- 00
obooboooobobooobooboooon

—name-str: JO0O00OOOOOO

— pose-PoseStamped : DO OO DO ODOOO

normal - (float, float, float)) : OO0 OOODOODO /000003 (0,0,1)
offset-float: OO ODOODO [m]/O0000O0O O

OO0

- oo

def attach_mesh(self, link, name, pose = None, filename =' ' , size = (1, 1, 1), touch_links = []):

« 00
ooboobooooboobooooono
*» J00000000000O0000004aon

- link-str: 000000OO0ODOOO

-—name-str: 0000O00O000OCOO0ODOO

— pose-PoseStamped : D OO DO ODOOO

— filename-str: O O0O0O0OO0O0OOOO0O

— size - (float, float,float) : OO OO0OOO /00000 (1,1,1)

- touch_links--[str,str,... ]: 0000000000CO0OOCOOOOOOOOOOOOCOO
oo

- oo
- 0o
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def attach_box(self, link, name, pose = None, size = (1, 1, 1), touch_links = []):

- 00
-gogboobooboobooboobd
*» Q0000 ooaooagogaod

- link-str: 00000000 ODOOO

—name-str: 000000000 0O0OO

— pose-PoseStamped : 0 OO0 O OO OOMO

— size - (float, float,float): OO 0O /00000 (1,1, 1)

— touch_links--[str,str,... ] : 00 0000000000000 000O00O0O0O0O0O00O0O0O0O
g

OO0
- oo

def remove_world_object(self, name = None):

« 00
- goooboboooooboobooon
*» J00000000000O00b000o00b0ooooonoag
« 00
-—name-str: 000000000O00O0O
- 0O0O0O
- 0o

def remove_attached_object(self, link, name = None):

- 00
-gooobooboobooboooooboboooboOobOoon
*» 000000000000 0b00bbo0obo0oboobooboobonon

- link-str: 00000000 DOO0ODOOODOOOOODOO
—name-str: J0O00O0000O0O0O0O0O

Jon
- 0ag
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def get_known_object_names(self, with_type = False):

- 00

- ggboobobboobooboo
- 00O

- with_type-bool: 0000000000000 OO0O0O0O0O0O0O0 /00000 False
- 0OO0O

— [str,str, ... ]: 000000000000

def get_known_object_names_in_roi(self, minx, miny, minz, maxx, maxy, maxz, with_type =
False):

- 00O
gbooboooboobboaobooboobaon

- minx-float: 00O XOOOOO

- nminy-float: 000 YOOOOO

—minz-float: 000 ZO000O0O0O

-maxx-float: 000 XOOOOO

-maxy-float: 000 YOOOOO

-maxz-float: 000 200000

- with_type-bool: D00OO0O0OO0OOO0OOOOODOO0ODOO/O0O0O0O0O False

OO0
— [str,str,...]: 0000000O00OOO0OO

def get_objects(self, object_ids =[]):

« 00O

-0D0000ooooooooooooooon
- 00O

— object_ids-[str,str, ... |: 00000000000 DOOOOODOOOOODO
000

— { str:CollisionObject, str:CollisionObject, ... } : DD O DO ODOOOOOOOO
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def get_attached_objects(self, object_ids =[]):

- 00

- gogboobobbooboobooboobooboboboooboo
- 00O

— object_ids-[str,str,... | : 0000000000 O0O0O0OOOOO0OOOO
- 0OO0O

— { str:CollisionObject, str:CollisionObject, ... } : DD O DO ODOOOOOOOO

6.1.6 conversions [ [ [J

* GitHub - moveit_commander/src/moveit_commander/conversions.py

def msg_to_string(msg):

- 00O

- ROSOOOOOOOODOOOOOD
- 00O

— msg - ROS Message : ROS OO OO0
- 000

—str: 000

def msg_from_string(msg, data):

- 00

googobRrROSOOODOOOOOOO

- 00O
— msg - ROS Message : ROS OO O OO
— data-str: 000

- 000

- 0o
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def pose_to_list(pose_msg):

- 00O

- PoseDDOODOOODOOO
« 00

— pose_msg-Pose: Pose 0O OO0
OO0

— [float, float, ... ]: [ X, Y, z, gX, qV, 9Z, qW ]

def list_to_pose(pose_list):

- 00O

- 00000 PoseOOOO
e 00O

— pose_list - [float, float, ... ]: [X, Y, z, gX, qY, qz, qW ]
OO0

— Pose: Pose OO OO

def list to_pose_stamped(pose_list, target_frame):

« 00
- 00000 PoseStamped O O OO

pose_list - [ float, float, ... ] : [ X, Y, Z, X, q¥, 9z, qW |

target_frame-str: 000000
e OO0
— Pose: Pose DO OO

def transform_to_list(trf_msg):

- 00O

— Transform OO0 O O0O0O0O00O0O
« 00

— trf_msg - Transform : Transform O OO0 0O 0O
OO0

— [float, float, ... ]: [ X, Y, z, gX, qV, 9Z, qW ]
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def list_to_transform(trf_list):

- 00

- 00000 Transform OO OO
e 00O

— trf_list -[float, float, ... ]: [X,Y, Z, g%, q¥, qZ, qW |
e 0JO0O

— Transform : Transform O O 0 O O

6.1.7 roscpp_initializer J 0 O

* GitHub - moveit_commander/src/moveit_commander/roscpp_initializer.py

def roscpp_initialize(args):

« 00
— moveit_commander 0000000
« 00

- args-[str,str,... | : 00000000000 O0O00OO0OCOOOO
OO0

- 0o

def roscpp_shutdown():

- 00O

— moveit_commander 00 0000
« 00O

- 0o
00O

- 0o

110 Chapter6. D00 O0OOOOOOOO


https://github.com/ros-planning/moveit_commander/blob/melodic-devel/src/moveit_commander/roscpp_initializer.py

Movelt Tutorial Documentation, Release 0.1.1

6.2 00000DOODODOOOO

6.2.1 moveit_tutorial_tools 0 0 O

def init_node( node_name =* commander_example” ):

« 00
-ROSO QtOODOOOOODOCOODOO
- 000000000000 Move Group OO0
e 00O
— node_name:str-00000 ROSOODOOOOOODO /00000 commander_example ”

def question_yn( qmsg=" Message ' , title="' Question’ ):

- 00

Yes/ NoOOODOOOO YesOOOOOOODOOOO TrueO OO
PyQt 0 QMessageBox() O O O

—gmsg-str: 00000000000 DOO0O/00000" Message'

- title-str: 00000000 0O0OOO0OOOOOOOOOO /00000 Question’
OO

—bool-YesOOOOOOUODOOO TrueODOO /0000 False

def get_current_target_pose( target_frame_id, base_frame_id, timeout =1.0):

e 00O
- ggboobobbooboobo TFOOO
e 00O
- target_frame_id-str: TFOOOO0OOOOOOOO0O
* base_frame_id-str: TFOOOOOOOOOOOODOOO
* timeout -float: TFOOOOOOOODOOO [sec]/0O0OODO 1.0
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def make_waypoints_example( rtype=" NEXTAGE "~ ):

- 00

-0obooboooooooon
« 00

- rtype-strtd : 000000000 /00000% NEXTAGE”
- 0OO0O

— [Pose,Pose, ... | : U0 O0DO0O00O0O00O0O00O00O0O

def make_waypoints_rectangular( dp_a=[0.25, 0.0, 0.1], dp_b=[0.45, -0.2, 0.1], rpy=[0.0,0.0,0.0] ):

- 00
-ggboobobbooboobooobda

dp_a - [float, float, float] : 1 00000000 D0O /00000 [0.25,0.0,0.1]
dp_b - [float, float, float] : 2 0 000000000 /00000 [0.45,-0.2,0.1]
— rpy - [float, float, float] : OO0 OO0 O OO OOOO Roll,Pitch,Yaw [rad] /0 0 00O O [0.0,0.0,0.0]

OO0
— [Pose,Pose, ... | : 000000 OO0O0OO0OOOO

def make_waypoints_circular( center=[0.3, -0.2, 0.1], radius=0.1 ,steps=12, rpy=[0.0,0.0,0.0] ):

« 00O

-0O000obOoooobooboooo
e 00O

— center - [float, float, float] : DO OO OO0 /00000 [0.3,-0.2,0.1]

— radius-float: OO0 [m]/O00000O 0.1

* steps-int: D0 0000 /00000 12

— rpy - [float, float, float] : OO O OO OO O OO Roll,Pitch,Yaw [rad] /0 0O O O O [0.0,0.0,0.0]
OO0

— [Pose, Pose, ... |: 00000000 O0OO0OO
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CHAPTER
SEVEN

PYTHONO OO OOOO

7.1 Python O[O0

obobooob0oobooooboooooobo0ooDbOog PythonODOOODOOODOOPythonODOOOO
ggbogoboobboobbooboobooboobooboooboao

Python OO OOOODOOOOOOOODOOO0OOODOOODOOOOODOOOODOOOOOOCOODOOOOO0
gboooobo..coboobooooboboooobooboooobooboooobobooobooboon
gbooooboooooooboooooon

7.2 Python O OO OO

Python 0O DOOO00ODOOOODO 200000000000
« PythonODOOODOODOODO 10000000O00O0CODOODOOO
- JO0000O0OO0OO0DOO0OO0OOODOOOOODOODbOOOOODOO

o000 python DOODOO0ODDOOODOOO 100000000000 0O00O0PYythonODO0ODOO
gobooooooboooogg

7.2.1 IPython 0 0O 0O

Python OO OODOOOO IPythonOOOOO000O00DOO0O ipythonOOOOOOO0OOODOO Enter
obooogIpythonOOOOOOOODOOOO
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& ™ @ robotuser@ubuntu: ~

robotuser@ubuntu:~% ipython
Python 2.7.6 (default, Oct 26 2016, 20:30:19)
Type "copyright", "credits" or "license" for more information.

IF'ython 1.2.1 -- An enhanced Interactive Python.

-> Introduction and overview of IPython's features.
%qutckr:—f -> Quick reference.

-> Python's own help system.

-> Details about 'object', use 'object??' for extra details.

« 00 :IPython D0 O0D00O00O0D0ODOOO0DOOOOODOOOODOOOODO
-Q00-1

$ pip install ipython

-Qg0-2

$ sudo apt-get update
$ sudo apt—-get dist-upgrade
$ suoo apt-get install ipython

*» 00:00-200 UbbnwuPCOOO0ODOOO00ODOOOO

722 000000000

IPython OO0 DOOD00O0O00D0 print O0000O0ODO Enter0000000OO

In [1]: print("Hello World!™)
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& ™ @ robotuser@ubuntu: ~

robotuser@ubuntu:~% ipython
Python 2.7.6 (default, Oct 26 2016, 20:30:19)
Type "copyright", "credits" or "license" for more information.

IPython 1.2.1 -- An enhanced Interactive Python.

-> Introduction and overview of IPython's features.
%qutckrcf -> Quick reference.

-> Python's own help system.

-> Details about 'object', use 'object??' for extra details.

1]: print("Hello World!")

Hello World!

In [1]: print ("Hello World!")
Hello World!

Hello World! ODOOOOODOOOOOO

723 00O

Python0DODOOOODOOOOO1 + 100000 Enter0000D00O0ODO

In [2]: 1 + 1
Out[2]: 2

gobooon

In [3]: 2 % 3
Out[3]: 6

O00D00OPython3xO0ODDOOODO

In [4]: 3 / 2
Outf4]: 1.5

Python2x O O0OOODOOOOODOO Python3xOODOODOOOO

In [4]: 3 / 2
Out[4]: 1

Python2xOOO0OOOO00OO 3 / 2000 10000 1000000000Python2x000000O0O0
gboooooboobooogo

In [5]: 3.0 / 2.0
Out[5]: 1.5
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Python2x OO OOOO0OO0OO0OO0O0DOO0DOOOO0OOOOODOODOODOODOODOOOOOOOOODO
obooooboooooboooo

724 00O

gobooooboooboooobobbboooobooboooboobooooboOo0o0 =0000oobooooboboon

In [6]: a = 4

In [7]: b =5

In [8]: a * b
Oout[8]: 20

In [9]: x = 4.0

In [10]: y = 5.0
In [11] zZ = X *x Yy
In [12]: print(z)
20.0

7.25 000

gobl1goboooooooooooooooooooooobo0oobo0oboooooooDooDboo
ggbobooaoboooaogo

0000 [ jdd0obbob0odod0do0oo0 10O ooDooooooOobD 14040
OgbboOoooooooo

In [41]: list = [ 10, 20, 30, 40, 50 ]

In [42]: 1list[0]

Oout[42]: 10

In [43]: 1list[1]

Out[43]: 20

In [44]: 1list[2]

out[44]: 30

In [45]: list[5]

IndexError Traceback (most recent call last)
<ipython-input-5-48bc095b4faf> in <module> ()

————> 1 1ist[5]

IndexError: list index out of range

In [46]: list[4]

Out[46]: 50

In [47]: list[-1]

Out[47]: 50

In [48]: print (list)

[ro, 20, 30, 40, 50]

goooooooob 1ist0sOo0oooboooboOoOoOoOobOOODbODbOODOODOD obDDDDDOOSO
gbobooobo40b0b00bOob0bDO sb0o0b0ob0oobOobOobOoOobOobO 1ist[510
ubodl IndexError 000000000 OO0OOOO0O0OO0O0O0O00O00OO0O0O0OO0DO0O0 1ist[4]
ob00 1ist[(-1] 00000 so00000O0O00b0O0OO0

gboooobooooboooooooo

In [51]: matrix = [ [ 1, 2, 3, 4, 51, [ 6, 7, 8, 9, 101, [ 11, 12, 13, 14, 15] ]
In [52]: matrix[0]

Qut[52]: [1, 2, 3, 4, 5]

In [53]: matrix[1]

Out [53] (e, 7, 8, 9, 10]

In [54]: matrix[2]

out[54]: [11, 12, 13, 14, 15]

116 Chapter 7. PythonOO OO QOQOO



Movelt Tutorial Documentation, Release 0.1.1

726 00O

gbooooooboooo

In [61]: p = 'robot '

In [62]: g = 'programmer'
In [63]: print(p)

robot

In [64]: print(q)
programmer

In [65]: r =p + g

In [66]: print(r)

robot programmer

In [67]: r =p « 3 + Qg

In [68]: print(r)

robot robot robot programmer

73 PythonDOOOOQOOQO

731 000000

IPpython OO 0OO0OO0O00O0O0D0O0O000O0DODOOODOOODOOOOOOOOOODOOODOOODOOODODOO
ogbooo

gboo0oobO True0 0000000 FalseOOOOOOOOOOOOODOOOOOO

In [21]: c = 40

In [22]: d = 50

In [23]: c < d

Out [23]: True

In [24]: c > d
Out[24]: False

In [25]: c ==
Out[25]: False

In [26]: c !=d

Out [26]: True

In [27]: e = c < d
In [28]: £ = c¢c > d
In [29]: g = c == d
In [30]: h =c¢c !=d
In [31]: print( e, £, g, h )

(True, False, False, True)

g=c¢c==d00000000000=0==0000000000000000000000=0000
obbooooooboooboboobooboobo==000000000000000000000O0O0O00OO
oodb00 c ==d00000 TrueOO0OO Falsed gOO0OO0O0O0OO0O0OOO

'=000000010000000000000000c¢ '=d00 cOdbOOO0O0O0O 400 50000
gobobbooboobod True000O0DOO

7.3.2 0O

ubooooooboboooobooboboooooboooboooooboOoboooboooobooboooooooboon

gbooog

Python OO0 ODOO0OOODOODOOOOODOOOOODOODOOOOD 200Db0000D0O
 UbO0ooboobuoobuoobobbobobobooboobooboobaonoo
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 JO0O0bO0o0bOo0oboobobbobboboboobooboobon
oboo0oooboobOooOooobooooobobo0 y=x20 PythonOOOOOOOOOO

In [71]: def square_number (x) : # Ctrl + Enter
return x **x 2 # Ctrl + Enter
# Enter

def square_number(x): UOOOO0O0O0O CctrlO0O0O0O0ODODOO Enter000000OCtrl +Enter
0000000o0opobobobDbb0O0000000000 return x *+x 200000 Ctrl+Enterdd
00000 Eenter 00000000O0OOODODODOO

00O :Python 0000000 DOOOODOOODOOOOODOOODOODOODOODDOOO return
x ** 2 [0 def square_number(x): 00000000 return x *x+» 20000000 10
JdooOo0oooOoooooddooOdooDoO0o0ooOo0dbDooodoooooooooooa
goooood

gogboobooboobbooboobooboobooobooo
e 00O : square_number
U0 xJooobbbbood
000 :x »» 20x0200
goboboboobooboobgoooo

In [72]: y = square_number (2)
In [73]: print(y)

In [74]: z = square_number (5)
In [75]: print(z)
25

00 square_number () 000000 200000000000000000

gboogbodobogboobobobobooobobobooboboboobobobooooboboab
obobooobooooboobooooboboooboobooooon

In [81]: def print_words( p, gq ):

r=p+ "' + g
print (r)
return

In [82]: a = "robot"

In [83]: b = "programmer"

In [84]: print_words( a, b )
robot programmer

In [85]: print_words( b, a )
programmer robot

00 :0000 def print_words( p, g ): J0000000O000OO0O0O0O0OOCOOOO0OO

733 00O

obooob python 00000000000 DOOODOOODOOODOOOOODODODOOOOODDOODOOO
obobooobooobooooobooooboo1oboooooboobooooobooobooooooon
Python ROSOUOOOOOOOOOOOOODOOOOODOOOOOOOOO

Python OO OO OODOODOOOOODODOOODOODOOOODODOOO

118 Chapter 7. PythonOO OO QOQOO




Movelt Tutorial Documentation, Release 0.1.1

class MyClass:

def _ init_ ( self, x = 3.0, y = 2.0, name = 'Name' ):
self.x = x
self.y =y
self.name = name
def function( self ):
return self.x + self.y
def print_result( self ):
print ( ' - X: y: => Result: !
% ( self.name, self.x, self.y, self.function() ) )

gbobobobobobobobobobooboooooooo0ooobOo _init. () OOOOOOO

gboooobooooboooooooo
goboobobboobooboobooboobooboobobobobboo

a = MyClass()
b = MyClass( 5.0, 4.0, 'B' )

a.print_result ()

.x = 6.0

.y = 7.0

.name = 'A'
.print_result ()

OBV R

b.print_result ()

gobobb a0 bUO0OMyClassODOUODOODOOO0DOODODOODOOOO
IPython OO0 OOO0OOO0O0OOOOOOOO
00 :0000000000O0O0DOOOODOOO

In [1]: class MyClass:

def _ _init_ ( self, x = 3.0, y = 2.0, name = 'Name' ):
self.x = x
self.y =y
self.name = name

def function( self ):
return self.x + self.y
def print_result( self ):
print ( ' - X: y: => Result:

o

% ( self.name, self.x, self.y, self.function()
In [2]: a = MyClass()
In [3]: b = MyClass( 5.0, 4.0, 'B' )

In [4]: a.print_result ()
Name - x: 3.00 vy: 2.00 => Result: 5.00

In [5] a.x = 6.0

In [6] a.y = 7.0

In [7]: a.name = 'A'

In [8] a.print_result ()

A - x: 6.00 vy: 7.00 => Result: 13.00

In [9]: b.print_result ()
B - x: 5.00 y: 4.00 => Result: 9.00

)

)
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obob0oooogo pyhonO0OOD0OO0O0O0ODOOOOODOODOOOOODOOO

pyclass_example.py

#!/usr/bin/env python

class MyClass:

def _ _init__ ( self, x = 3.0, y = 2.0, name = 'Name' ):
self.x b4
self.y =y
self.name = name

def function( self ):
return self.x + self.y

def print_result( self ):
print ( ' - X yv: => Result: !

o)

% ( self.name, self.x, self.y, self.function() ) )

def main () :

a = MyClass()
MyClass( 5.0, 4.0, 'B' )

o
Il

a.print_result ()
.x = 6.0
.y = 7.0

.name = 'A'
.print_result ()

OB

b.print_result ()

Python OO OOOOPython OO OOOOOOOOO0OOOOOODOOODOOODOOODODODOOODOOODOO
gboooooobooooo

e pythonO0OOOOOOOOODOO

’$ python pyclass_example.py

« Python OO DODOODOOO0O0OOOO0O0DODOOOODOOOODOOOO ./0000DODOO

’$ ./pyclass_example.py

pyclass_example.py OO O OO0O0O0O

$ python pyclass_example.py
Name - x: 3.00 y: 2.00 => Result: 5.00
A - x: 6.00 vy: 7.00 => Result: 13.00
B - x: 5.00 y: 4.00 => Result: 9.00
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734 00000000
while O

O0000DO0O0O0000DODOO0O0000whileOODOOwhileOOODOOOOOOODODOOOOO
oo

while O0O:
aad

o0 dTtruved 000000 O0DOOODOOOO

obobO0o ibo0000000 whileOOOOOOOOODOwhileOOODO 100000000 1
0100000 i0 10000000 whiledDOODOODO i < 100 FalseOOOOOOOODOOO
oo

py_while.py

#!/usr/bin/env python

i=20

while i < 10:
print ( i)
i +=1

print ( "while loop ended at i=%d" % i )

py_whilepy DO OO0

$ python py_while.py
0
1
2
3
4
5
6
7
8
9

while loop ended at i=10

if O

ooobDoooooOoOoOoof0booif0000boo00ooo0ooooDo0ooonDo

if 00O 1:
oo 1
elif OO 2:
oo 2
else:
oo 3

00010 True00 00 1000000 10 FalseO OO 20 True0 OO0 2000000
1000 2000 FalseOOOO OO 300000000

o000 [No]lYes]OOOOODOODOOOOODOODOOOO
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Message

. No ,}J Yes
A

[Yes | UODODDOOOOOOOO if0000000 TruedOOOOOO gestion_yn() O TrueOO
000000000 elsed000OO0OOOOO gestion_yn() O FalseOOOOOO

pPyqt_question.py

#!/usr/bin/env python

import sys
from PyQt4 import QtGui

def question_yn( gmsg='Message', title='Question' ):

msgbox QtGui.QMessageBox ()
result = msgbox.question( msgbox, title, gmsg, msgbox.Yes | msgbox.No, msgbox.

—No )

if result == msgbox.Yes:
return True

else:
return False

if name == '__main__ ':
app = QtGui.QApplication(sys.argv)
print ( question_yn() )

print ( question_yn ("No/Yes") )
print ( question_yn ("Question”, "ROS Question") )

pyqt_quesiton.py OO0 O OO0O0O0 Yes/NoOOOODODO O

$ python pygt_question.py
False
True
False

for O

o0o0oo00ooo0oooO0o0Do0oDboOg for0D000O0OPythonOD for 00O O00O0OOO0DOOODDOO
gbooooboobooboobooooboon

for U0 in OOOOODO:
od

00000 OO Oo0oboObOoOoOOoOoooooon
py_for.py
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#!/usr/bin/env python
num_list = [ 10.0, 20.0, 30.0, 40.0, 50.0 ]

for x in num_list:
print ( x )

for i in range(5):
print ( i)

for n in range( len(num_list) ):
print ( " : ".format (n, num_list[n]) )

py_forpy OO ODODO

$ ./py_for.py

10.0

20.0

30.0

40.0

50.0

0

1

2

3

4

0 : 10.00
1 : 20.00
2 : 30.00
3 : 40.00
4 : 50.00

735 00000
uboooobooboooooboooobooboooobOoboooooboooobooboooooon
gboooobooboooogo

- JODO0O0OODOODOOOODODLO

s JO0D000O0ODOODOODOODODOOOOODObOOOn

gbooooboobooooobooooboboooobooboooobooboooobOobooobooboon
ooood

1000000000

PythonO 10 0000000000000 O #0000#0000000000000O000O0O0OOO

# 000000003
print ( "Comment Test" ) #00000000000O0000O0O
# print( "Done" )

oooo

Comment Test
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gbogobgooabo

Python 0O O0O0O0O0OO0DODOOOODOOOO300000000000000 '*O0O0bOO0300000
gbooogooo »rrooobooooboobooobooboobooooboobooooboooo

for i in range(5):

rror

goooooooo
print ( "Comment Test" ) D00O0O0O0O0O0O0OOO0ODODOOOOODOOOOOO

rror

print ( "Comment Test" )

goog

Comment Test
Comment Test
Comment Test
Comment Test
Comment Test
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goooon

o000 Movelt! DO ODOOOO0ODOOOOODOOOODOOOODOOOODOOOODO

8.1 myCobot280 0 [ [

8.1.1 myCobot280 0 [ [

myCobot280 0000000000 DOOO0ODOOOODO
00000000000 myCobot DO ODOOODO
- JO0000O0O0DOOO0OO0ODOODOOOOODOOOOOOODOOOOOOObOOObOObOOnOn

s

-~

RIIN =

7‘@\

8.1.2 myCobot280 D OO OO OODO
myStudio 0000000

WindowsPCOOODOOO
MyStudio D OO DOOOOOOD0O00000D exeOOOOOODODOOOOOODOOOODOD
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B mystudio
' N
e '
-
\ J

B
usBi—I~

=
=

iz

usBOOOOOOOOOOO

myStudio

E2&£L3H3

myCobot280: HE=1—h—@it

myCobot 280 for M5

[ni-4 -4

version: 3.4.1

SILICON LABS CP210x USB-UART O O OO vCPO O OO OODOOODO OCP210x VCP Windows 0 00 [

gboooooooooo

gbooooboooon

O00DDO0O M5Stack Atom 0000 MSStackBasic D0 000000000 0ODOO

M5Stack Atom U 0 OO0 00000

O00D0AtomMain O v41 00000000000
MyStudio DO OODOOO0ODOOO00 AomO00D00000DOOOODO

MyStudioO O OO USBPort OO ATOMUOUOOODOOOOO
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B myStudio

myStudio

E2&EULBHAB

myCobot2B80: FE LA —H—Alt

b

usBAi— I~

]

myCobot 280 for M5

ATOM

0412

wersion: 3.4.1

U00D00000000BasicO0DO0O000O00OO0AtomMain v4.100000000000000O

B mystudio

¢J> myCobot 280

M Basic

ez}

o vl

h Fa—-rUFIL

Mo =&

AtomMain

v41

Ofiy eEoELaszensE
R
1. SEMEsTETE

STk ZAb575%

Elephant Robotics

MS5Stack Basic O OO0 O0O0O0O0O0O0O
O00O0Ominirobot 0 v1.0OODOOOOOOODOO

MyStuwdio OO O ODOODOOODOO BasicUDOOOOOODOOOOOODOO
MyStudioD OO0 USBPort DO 0O BASICOOOOOOOODO

[E 7

- ATOM
IS

—LA

o

x
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B mystudio - 0o x
myStudio
’ \
/j L] ” \ \“; N ;
o d mn . <
- B =
L v, .

E2&ELBHB
myCobot280:FELA—H—A

HEE myCobot 280 for M5

usBAi— BASIC

IEEAT

s E0fohs

version: 3.4.1

O00D0000000O0BasicO0D00OO0O0OOOminirobotd v1.0ODOOOODOOOOODOOOOO

myStudio b4

(J» myCobot 280 w&:{_ BASIC V3.4.1

- o
M Basic
CEE o ¢
o vl §r O

o Fa—-bUZPIL

myCobotBLE minirabot Calibration
M =& V1.0 V1.0 o
B ¥zaFiL ohig. FIUT-23LEETS 1.RSwdaH S AT, EEEEE2 Red
T=dmBlustootht — (T 200Ey NEE 22
@ Github 2 30 I AR
ithu

Elephant Robotics Elephant Robotics Elephant Robotics

& BHMLEDE o

T E-L

oooooooooooooo
Basic OO O OOOODOOOmyCobot OO O (miniroboFlow) O O Maincontrol 0 OO OO0OOOO
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> Maincontrol
Calibration
Transponder
Information

DOWH -

P

)4

Ubo0ooobD0obooOobodbOORecordO00O0OOOODOODO

Recording to Ram/Flash? OO0 0O OOO0OORam O OO00O00O0ODOOO
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UbO00OPyOO00OOoOooooooonoo

8.1.3 myCobot280 0 Transponder 0 0 00 00O

000000000 myCobotUOOODODODODOD OmyCobot 00O (miniroboFlow) O O Transponder O [
oooooooo

F 4 —

Calibration
> Transponder
Information

DOWN =

814 dialoutJ DO OOOOCOOO

oboboooboooboobobOodb0dialot 00000000 ODOOOOOO
gboooon
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sudo adduser SUSER dialout

8.1.5 pymycobot (Python APl) 0000000

myCobot 0 Python 00O OO0OD0 APIOODOOOODODOOO
goooo

pip install pymycobot --user

ugoog

In [1]: from pymycobot.mycobot import MyCobot
In [2]: mycobot=MyCobot ('/dev/ttyUSB0O")

In [3]: mycobot.set_color (0,0,255)

In [4]: mycobot.set_color (0,255,255)
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In [5]: from pymycobot.genre import Angle
In [6]: mycobot.send_angles([0,0,0,0,0,0], 80)
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