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1. Ubuntu+ROS R 4 I35 &

a) f£EVMware i #HL # %23 Ubuntu 16.04;
b) Z£Ubuntu16.04LTS %3R0S (Ji4Kinetic) :
2. ROS T1E Jf # 5 Nodeif WLl -

a) H%, fH4RROS:
b) ROS;& it Package k& # AT 75 1304, 1B # —AROS Packagefd & PA R U830 43k -
¢) ROS nodes (i)
d) ROS message
e) =FszPnodes|EIBE 1 1%

f) H4 R launch3e 4

g) Wnf3kExtopicAimessagelfs &
3. B Eworkspace (TAEX)
4. 87—/ "ROS Package

5. Movel Tz HI AL/ :

1. SIS 7 B
2. R B ERHRE

6. 4% 5 Python 4
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PIZEROS T LA [F i 4T ZEWindows B FILinuwd R 8 T, {HELinwd 8 FiE RN E —%, MHLEEE TEFRT K. %%
LinuxBERR 85T DUE AW EE BN RS (MBEBEEZLMIMEHE, TR BRI, R — e B4 H B F
BT BSERANTD , 7EIX EEE B R NIRRT R, 5 — & 3 Linux R S i s SR M5UE I EALER . VMware &
W b HAT B FR BN TIEF &, EXERIMMEAEQIZENN. Ubuntu 16.042 H FTFIROS Kinetich A 2 & &
1, ¥TIRMNZEEAROS Kinetichi A (B AX 2 teiifa e i LBF kA , BATEEDHLH 2ZEUbuntu 16.04/R 4.

T# I VMware v12.1.0, TF#iUbuntu 16.048%1% 3014

207 ERHLAMUbunty 16.04 2 J5, WATE R BN, FEESHIRRERTRDIEI. B LT PR 75 CUE R

1. B—FvE, ELmAxrandr, JHHAT, WMARNTEREM PR, xrandr-s 1920x1440, REHAT.
2. FEoMFE, BEETHEUVKEE, SRR HRENA

EEH S FHAMNS: sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(1sb_release -sc) main" >
/etc/apt/sources.list.d/ros-latest.list’

BH#IN4: sudo apt-key adv --keyserver hkp://ha.pool.sks-keyservers.net:80 --recv-key 0xBO1FA116
FERIER 23, RHEFEBERROS: sudo apt-get update

AL —BASHERKAE, ZEERETEEMEHME: apt-cache search ros-kinetic

B, BEELEHR, REVHMWN: sudo rosdep init

rosdep update OX—fy42HEFTH HH < KT #8242 BB i)
(fn R B LB TrosdepHIfEdL, F rospack find rosdep i ZrospackZ 7 %%, A sudo apt install rospack-
tools P& %%, HEFEENLZ, HIAXMERBREVTRE2PPIT REMSHE, MZEFHPITE2D)

MBI ELE: echo "source /opt/ros/kinetic/setup.bash” >> ~/.bashrc
(ERE: Kineticlk2/ME, WRHBIBE KRB CH"HIHEIR, 7 LLUEEgedit bashreREF & 5 —17 isource X =& B &/
Bk, XEIEF, BREBEHEHET)

source ~/.bashrc

MR, mRsemk T %3, WUIR—TF: Eard 1T L% i A roscore 81T .
DI B HY PR

started roslaunch server http://muyang-virtual-machine:40021/
ros comm version 1.12.14



https://www.jianshu.com/p/3379892948da%25EF%25BC%2589

hké&eéétmé;tér]ﬁ-stéfféd with pid [6454]
ROS_MASTER_URI=http://muyang-virtual-machine:11311/

setting /run_id to 55061b48-25e5-11e9-hc35-000c2978418hb
process[rosout-1]: started with pid [6467]

https://blog.csdn.net/weixin_441

MLHEEMN, ROSHEINRELET

BATAT DL —ANRFE F—/ Mg fa. %% 3RH) : sudo apt-get install ros-kinetic-turtlesim (16.04/& 4 7] e R X — 5 g

HEH)
RIG, EEAARRZ SR HAT LT AR
roscore

rosrun turtlesim turtlesim_node

rosrun turtlesim turtle_teleop key

RERRSEINCRKNSREN:

TurtleSim

https://blog.csdn.net/weixin_44109255

B BT A d Rz S i~

FEIEXMEHROSHATIF K BT, RMEFERFILAEM, SEFHKIFRNSRETERERE.

a). sudo apt install terminator (XR—MIEHIFAHKLmEL, WTUBMEKSRE, ETRITFRNEHROSAHE FEL
W JT, FUABER D EE SR IEE ITFERD

b). sudo apt install python-pip (ffFHPythoniE AT HRKKE, —E2HBINES)

c). sudo pip install ipython C(HJ CASZEUX{h Hi#4T FFdebug, FAF KR ERFAGEEE, BEREAEMRS]

9]



A4

d). sudo apt install meld (—/XARHETR, JHRBBCIFEAN MR TRIZA M, (B2 ARG SUL 0Ll
B, <R LA

2. ROSI{F J7 # 5 Nodei il AL #l :
FEHOR ST FROSEEIBURA 2 81, BA1Aeok T B — FROSHIZEA SR

ROS (Robot Operating System) & —AMNFFEF &, £l T SFHEFERRS, SENEIRA, PUEHR, HEGESFREZEAN
FRINEE.

b) ROS:# it Packagesk & B B & i1 S 4, % —AROS Packagefl & BL T S0 #8304
% ;

—

. Launchxef3&: 98 B launch3C f4

2. SrcXxfE¥k: A& A Kcpp X FpythonC {4
3. CMakelLists.txt: & A & EHAT icmakelit B
4. package.xml: & i package s B HI K T

c) ROS nodes (5 5)

nodesZROS B[ — AN HEMEF, R —ATHITIH, BIFTROSE HAtKInodesi#4TiE . NodesT LA Htopick fi B iR BUE
B, ATLARAEEE F — 4 Service.

XEBEEANETG, RA1E A2 nodeBHE, AT LL@E rosnode listREE X451 H M tinodes?EiZ T, WRRATBIE Fnode N E
FIRE, BAUWHBATNInode ] BB IZITER, TEEHsource— T,

d) ROS message
message&node7E [A]topic & A B i BUE BB 1) — Pl Btk =X

A A frosmsg show SR EE F— s Emessage It X, Bl messageifi 7 &2 H & X — Mg NELC & LTI —Fhig
R, RUFCESFHEME, BEASZMMAREUNTE.

e) =F LB nodes|al & {5 ) 7 ik



1. Ros topic: messageiiid publisherflisubscribersg{&i# T £ 4 nodesz [, TitopicEAT—MAER, B KinodesH LLE
it topicZMA EIEE . —MopicH i< 18 £ publisherfisubscriber, T—-node s i 4 M\ £ /Mopic b & A BRFREL
message. Topics k& ~message N &E KB K.

Ee

Jteleop_turtle [turtle1/command_velocity_  turtlesim >

Fi1 Hiteleop_turtle 145 121 fjturtlesimZ B NROS nodes, b fiT3@ i H 8] (¥ topic*/turtie 1/command_velocity” #EAT@ . B4
nodef Lk EESTIEWE, BT KA snodek fiimessageitopic, B #sH Mtopic LIREE FHKIE R, FrbLXFhdE iR
BEARFDH.

2. ROS service: service #& 7 —Fa] LA Bnodes Z (A A BB I 5 . TlopiclI HEARETET, topicfs Fpublisherfl
subscriberiXFhIEH RIERHFREE TN, EXMHENZ, RHNRERREEENTR, FFPEATHNKRAERTES
EiERNGE. FrUAT4EH TseniceMBE S R, servicel —XfmessageE X: —MHTFER, —PMHTFREE. HZ—4
ROS nodefZfitservicel@BERT, & e Kik—MERSX M node, FHF ILFNESEREIS.

3. ROS action: Action &2 =F71] LAsEHnodes 2 [AI A HEE /7. ActionfiService )X HI7E T, ServiceFIZHH, H—
AMROSFEF A — /1 senvice Il &, FEF&F 1L LRTHETE R BIservice & E . TActionR ARSI, XHBE3I—
N¥ AR . HUROSHE T Mactionity, ROSHEFF 7l LATE L AT F2 S fraction) B E, BER —NEREH AT HAMES .

f) f 4 &2 launch3C
LR RATBRIT LRI IEAT I N S B SEBIFRFF 4 7 iEIRATRE FE B ilaunch3XfF

<launch>
<!-- turtlebot_teleop key already has its own built in velocity smoother -->

<node pkg="turtlebot teleop" type="turtlebot teleop key" name="turtlebot teleop keyboard" output="screen">

<param name="scale linear" value="0.5" type="double"/>
<param name="scale_angular" value="1.5" type="double"/>
<remap from="turtlebot teleop keyboard/cmd vel" to="cmd_vel mux/input/teleop"/>
</node>
</launch>

X HEHEnode i — 1T R\ EEN, BAIGBIEIHAEK .
nodef — 1T B & UM EEF B

1. pkg="package_name” # Name of the package that contains the code of the ROS program to execute
type="“cpp_executable_name” # Name of the cpp executable file that we want to execute

name=“node_name” # Name of the ROS node that will launch our C++ file

w0 DN

output="type_of output” # Through which channel you will print the output of the program

J& T BRATE VRN A W f1l & launch 0
g) {3k H topicHl messagelf) {5 B

EROSH, AJLLH rostopic list #54RIKENFTA 7] F Mtopic, RS H] PLA rostopic echo <topic_name> & REFE XM
topicIEFE RIS, rostopic echo <topic_name> -ni1 BJ PAFREXN}Ritopic KA IfR )G —%H S .

f#F rostopic info <topic_name> #r4 A LAEFE XF Ritopick){E 2



BRI —FmessageIf5 B, W LA#EF rosmsg show <message> 74, ELlI: rosmsg show std_msgs/Int32

/catkin ws$ rosmsg show std msgs/Int32

data

X EEINt322type, it HER ML struct

JBT rostopic info <topic_name> B] LAAIIE R Yw S HIPython 14 78 B R AT A4 KRB B SR = R, T rosmsg show
<message> SR Hfi % variable ] &

rostopic pub <topic_name> <message type> <value> , XAMw4 AT LARSRILB) RAT—RBEEAMAKTES, R
subscriber& BEIEHIZIT, Bl: rostopic pub /counter std_msgs/Int32 7 , XAMr4 ] Blikcounterfalscreenfsi 4k & i %1
F7

HELE: EHAROSESIGER, WRAEKRN R Ftopick&F, W LMER rostopic info <topic_name> fiy4RKEF X RLH
msgiIkE I, )5 B rosmsg show <message> fir & RIKEUXT Mmsg IR ER 4, W LMRZ 5 KR I 3RATT 7 200 8098 4Lk
AmsgEh B R — NGk, MRIVEFE R TEEMEDR—/DME2EEE. ERINEGEREAERZE, RATATLL

Fi rostopic echo <topic_name> 4R E M KIFE 25t RitopicH FiE R BEMEMFE T, XA BT 4 5PythonfRi%. 45 5EPython
RIBZ )5, BAT LS launch3X - FCMakelist3Xf T, X FE—N 28 IIROS 1k B =24 25 4 2% 58 B AT LAIE 4T i~

3. fi)#workspace ( T{EX)

ROSXHUME I B A #RAE AR R A — A TAEX A SEBL), B ABRAIERIZ TIEX.

mkdir -p ~/XXX_ws/src ~ (XE XXX’ AR EDERKEE)
cd ~/catkin_ws/

catkin_make

source devel/setup.bash

FEWMHERLE THXA, HERECWARIGFEEN2H, RRERBEH 2 KIMEEFR)
echo $ROS_PACKAGE_PATH /home/youruser/catkin_ws/src:/opt/ros/kinetic/share (MALHI"youruser'iEEE AN H SR
%, Wk =8 ENLES IR HEAN)

4.6)%7 —4ROS Package



cd ~/catkin_ws/src (FTHRAININICIZEK TIEX )

catkin_create_pkg <BHRAZF><BRKBE> (BRE2FEER, WRLHACPPHERE, KM Sroscpp, WRRZPythondiz,

FErospy)

2. LHAHIRPython, B FHEEATEZPython k&2 :

catkin_create_pkg my package rospy

3. A LA Hrospack list | grep my package, Biroscd my package kil & i Al 2.
ER: WAEMmy packageZRINIGIZEKIROSE KA, HAZBIKIEHML1T:
source /home/muyang/Muyang_ws/devel/setup.bash
BE
sudo gedit ~/.bashrc
FEB G —ATH
export ROS_PACKAGE_PATH=${ROS_PACKAGE_PATH}:/#Ri) TAEZ [ #k4%/src
HE: Egterminald 3K

4. F—3, [ElFcatkin_ws XHF T, IB1T catkin_make
HEE: Hworkspace N & % packageft, AL catkin_make --only-pkg-with-deps #REIROSE i Wl I 1 22 PR F
ROSA #4Tcatkin_make, B —AMERkHIE Acatkin_make -DCATKIN._ WHITELIST PACKAGES="/fREJROSH", FIHiTH
24T —FE, # R RiziT1E € Kpackage

5. Movel T HI HL Ik &

1. B SLHUE fF AR

a) B — BN TIERX, ERCHF, mkdir -p ~/Muyang_ws/src, XERIEH DK LIEXEL N “Muyang_ws”

b) cd ~/ Muyang _ws/ , ¥TFFRINRIAE B SR

C) catkin_make , IXPIRICHE, RIEAMAHRMEE XM, BFECmakelist.ixt®

d) source devel/setup.bash , BEiEXA 4, TATHAT LLErosH AN TAEX FHSCHT .

e)—p: MM sudo apt-get install ros-kinetic-moveit fy&ZZ¥moveit, moveitiE FA1E 5 EARRY B B4
NEHE—PHEM L, BAVEH sudo apt-get install ros-kinetic-franka-description 4 %2 pandatl e Kurdf

g) 3T roslaunch moveit_setup_assistant setup_assistant.launch fiv4, JazMovelt! Setup Assistant, < H I T HIXFER
wH:

Movelt! Setup Assistant

g Movelt! Setup Assistant

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

Create new or edit existing?

All settings For Movelt! are stored in the Movelt!
configuration package. Here you have the option to create
a new configuration package or load an existing one. Mote:
changes to a Movelt! configuration package outside this
Setup Assistant are likely to be overwritten by this tool.

Create New Movelt Edit Existing Movelt
cConfiguration Package Configuration Package

> Movelt!

Sefup Assistant 2.0

h) #A 1% FCreate New Movelt! Configuration Package, 7E3# H i T 1 + ribrowse,
12 /opt/ros/kinetic/share/franka_description/robots/panda_arm_hand.urdf.xacro , #iikJG miload&HI T HXHEKE
1.

B moveit! setup Assistant -
Sell-Collisions These tools will assist you in creating a Semantic Robot Description Format




T (SRDF) File, various :,-arhl configuration and many reslaunch files For utilizing
ot all aspects of Movelt! Functionality.
Planning Croups

Create new or edit exi ?

Robot Poses
End Effectors

Paitive Josli Load a URDF or CO|

Robot Model
30 Perceplion

Shulation

ROS Contrel

Authes mfarmaticn Success| Use the left navigation pane to continue.
00 jliie plod

Cowiliguration Files

i) T—, EcEself-collision, BHEEHEEINNKIOISY%, mdiGenerate Collision Matrix:

Optimize Self-Collision Checking

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

Self-Collisons
Wirtual Joints

Planning Croups.

Robeok Poses
Encl Effectaes Sampling Density: Low == High 10000
Passhee Joinks Min, collisions For "always™-colliding 95% . Generate Collision Matrix
it LinkA -  LinkB Disabled  ason to Disal
Simalation 1 panda_hand panda_left.. & Adjacent L...
op— 2 panda_hand panda_rig... B Adjacent L...
3 panda_left... panda_rig... & Collision b, ..
AhOr Information i = = T — "
contigaration Files show enabled pairs @ lines view rmakiix view | Reveit

j) F—%, % XVirtual Joints, BiXFf:

Start

Define Virtual Joints

Create a virtual joint between a robot link and an external frame of

m reference (considered fixed with respect to the robot).

Virtual Joint Name Child Link Parent Frame Type
1 Virkual_joint panda_linkd  Werld fixed

Self-Colliviern

Planning C:

ps
Robot Poses
End Effectors
Passhoe Joisdi
30 Perceplion
Simrrlaian

ROS Contred
Auther infonmation

Edit Selected | Deleie Selecied || Add Wirtual Joint
Configuration Files -

k) T3k, 5 XPlanning Groups, B & & :

Define Planning Groups

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

Create Mew Planning Group

Kinematics

Group Name: panda_arm

Kinematic Solver; kdl_kinematics_plugin/KDLEKInematicsPFlu -

Kin. Search Resolution: 0,005
Kin. Search Timeout (seck 0.005
Kin. Solver Attempts: 3

OMPL Planning
Group Default Planner: None

Next, Add Components To Group:
Recommended: Add Joints

Advanced Options: Add Links Add Kin. Chain Add Subgroups




) BAdd Joints, 1 B #HEIX Hjoint:

Define Planning Groups

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

Edit "panda_arm' Jeint Collection

Available Joinks Selected Joints

Joint Hames Joint Names
1 Virtual_joint 1 panda_jaint1
2 panda_jointl 2 panda_joint2
3 panda_joint2 “Ha panda_joint3
4 panda_joint3 4 panda_jointd
5 panda_jointd 5 panda_joints
& panda_joint5 & panda_joinké
7 panda_jointé 7 panda_jointT
8 panda_jointT ia panda_joints
9 panda_joint&

10 panda_hand_jaint

11 panda_finger_joint1

Cave Cancel

m) miifisave, i pidiadd group, AFWTECE:

Define Planning Groups

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

Create Hew Planning Group
Kinematics

Group Mame: hand
Kinematic Solver: MNone

Kin. Search Resolution: 0.005
Kin. Search Timeout (seck 0.005

Kin. Solver Atbempts: 3

OMPL Planning
Group Default Planner: None -

Next, Add Components To Group:

Recommanded: Add Joints
Advanced Options: Add Links Add Kin, Chain Add Subgroups
Canvciel

n) FERE, B FRAHSadd joints, AT Td7Add Links, 7E3H K& O Bi%#F W Flinks:

Define Planning Groups

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

Edit 'hand’ Link Collection

Awailable Links Selected Links

Link Names Link Mames
2 panda_link1 1 panda_hand
3 panda_link2 2 panda_leftfinger
4 panda_link3 3 panda_rightfinger
5 panda_linkd
& panda_links

7 panda_links

3 pandas_link?

9 panda_link8 5
10 panda_hand

11 panda_leftfinger




12 panda_rightfinger

pave Cance|

0) BT REMAHIE ¥ LA EREN/E, %Robot poses, ridiadd pose, T8 Noints, NAZIZRIAEEE, LESEE
SLEREF, XS EERANTRER LGRS IER:

Define Robot Poses

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

Pose Mame:
panda ioint1
start EIHHY
Planning Group: .
panda ioint2
panda_arm T O
panda ioint3
OO
panda iointd
TORGR
oanda ioints
Semm— T O
panda iointés
R LI F-li%)]
panda ioint?
— LT
Saiie Canel

p) ¥ T k& X End Effectors, FEWT:

Define End Effectors

Setup your robot's end effectors. These are planning groups corresponding to grippers
or tools, attached to a parent planning group (an arm). The specified parent link is used
as the reference frame For IK attempts.

End Effector Name:

hand

End Effector Group:

hand

Parent Link (usually part of the arm):
panda_linke

Parent Group (optional):

ave Cangel

Q) ¥ T RAVEEMNIEEANL, FTAITEZBERIROS Control&84r, BLEWT:

Setup ROS Controllers

Configure Movelt! to work with ROS Contred to control the rebot's physical hardware
Create New Controller
Controller Options
Controller Mame: | arm_position_controller

Controller Type: | pasition_controllers/JointPositionContro :

Next, Add Components To Controller:
Recommended:

Id Planning Group Joir

Advanced Options:

Add Individual Joinks




Sawe Cancet

mdrAdd planning group joints, % #panda_arm:

it Setup ROS Controllers

Self-Colliloni

Configure Movelt! to work with RGS Control be control the rebot’s physical hardware

ity St

Auto Add Follow JeintsTrajectory
Controllers For Each Planning Group

Planeing & tugrt
Controller Controller Type

mbot Pes " " o
arm_pasition_controller position_controllers,faintPositionCantroller

End Efectars
Padshve Aoty

3D Percepion
Smlation

05 Contrel
Authod Kfoimation

Configuation Fites

Expand All Collapse All rollen | b Centholler

r) fEAuthor information®, EAEH A MERFE, ERXEWIEE, BNLEEAERGEBE ., &/5EConfiguration files 23R 2
BANZ BIAERK T/EX, M diGenerate Package:

SEart
Generate Configuration Files

e Create or update the configuration files package needed to run your robot with Movelt.
e Uncheck files to disable them From being generated - this is useful if you have made
R S custom changes to them. Files in orange have been automatically detected as changed.
s T aws configuration Package Save Path
Rotat Poses Specify the desired directory for the Movelt! configuration package bo be generated

Crverwriting an existing configuration package directory is acceptable. Example: Ay
End Effectors robat/rosford_moveit_config

Sfhome/muyang/Muyang_ws Browse

Pasthve Joints

Files to be generated: [checked)

30 Perceplion
& package.oml Defines a ROS package
wrmilation B CMakeLists.bat
& configf
RS, Control

® config/panda.srdf

& configfompl_planning.yaml
® config/chomp_planning.yaml
Configeration Fles ¥ config/kinematics.yaml

® configfjoint_limits.yaml

& config/fake_controllers.yaml
® configfres_controllers.yaml
® configfsensors_3d.yaml

o launchy

® launch/mowve_group.launch
® launch/planning_context. launch

Auther Information

I Generate Package

Exit Sebup Assistant

2. fic B SEBRALARE -

a) B HATALL, EMBELEENFT, RITLGEFEAZETdemo. launch3e #4745 &, AT LG E Ol E —/N 5 Sk
BITHE, ¥TRINVEEAEEDETENEERR, TdemolaunchZARIK, FrUARAIRE CEE —MSiTHE.
b) B4, FENINIA R Ipanda_moveit_config T # Zlconfig X 4%, Al controllers.yamI3ft, £ WIES W N A&y 217



controller list:
- name: panda_arm_controller

action_ns: execute_trajectory

type: ExecuteTrajectory
joints:
panda_joint1l
panda_joint2
panda_joint3
panda_joint4
panda_joint5
panda_joint6
panda_joint7
panda_joint8
name: hand_controller
action_ns: pickup
type: Pickup
joints:
- panda_finger_jointl
- panda_finger_joint2

- panda_hand_joint

c) RiGERIFEMconfight R T, #FHdjoint_names.yaml’ XX, ¥ _E—FHd g MjointdfEE %, HRALE:

int_names: [panda_jointl, panda_joint2, panda_joint3, panda_joint4, panda_j

d) R JG fElaunch3c 32 F, Bihpanda_moveit_controller_ manager.launch3tf, VE®: iX B Kpandati 35K 7 B HURE 1 7 o] g
RA—FEN, thin /s A 2urS RS i &SRS . BB RINEA:

<launch>

<rosparam file="$(find panda_moveit_config)/config/controllers.yaml"/>

<param name="use_controller_manager" value="false"/>

<param name="trajectory_execution/execution_duration_monitoring" value="false"/>

<param name="moveit_controller_manager"

value="moveit_simple_controller_manager/MoveItSimpleControllerManager"/>

</launch>

e) AR5 FFEfElaunch3cF 3% F, ¥ panda_planning_execution.launch3zf:, S0 &K RN :



<launch>

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

<rosparam command="load" file="$(find panda_moveit config)/config/joint names.yaml"/>

<include file="$(find panda_moveit config)/launch/planning context.launch" >
<arg name="load robot description" value="true" />

</include>

<group if="$(arg sim)">
<node name="joint_state_publisher" pkg="joint_state_publisher" type="joint_state_ publisher">
<param name="/use_gui" value="false"/>
<rosparam param="/source_list">[/joint_states]</rosparam>
</node>
</group>
<-- LA HIgroup IR R ARG B I B, 2 E R SENUAE %, FEME. -->

<node name="robot_state_publisher" pkg="robot_state publisher" type="robot_state publisher" respawn="true" out
put="screen" />

<include file="$(find panda_moveit_config)/launch/move_group.launch">
<arg name="publish_monitored_planning_scene" value="true" />
<arg name="allow_trajectory_execution" value="true"/>
<!--arg name="fake_execution" value="true"/-->
<arg name="info" value="true"/>

</include>
<include file="$(find panda_moveit_config)/launch/moveit_rviz.launch">
<arg name="config" value="true"/>

</include>

</launch>

6. %% 5 Python3 44

1. fEmy_package T FIsrc 43¢ F #i &file, EX4 Hplanning_script.py

#1/usr/bin/env python

Francis

sys
copy

rospy
moveit_commander

moveit_msgs.msg
geometry_msgs.msg
from math import pi
from std_msgs.msg import String
from moveit_commander.conversions import pose_to_list
from moveit_msgs.msg import RobotState, Constraints

moveit commander.roscpp_initialize(sys.argv)
rospy.init node('move_group python_interface tutorial',
anonymous=True)




scene = moveit commander.PlanningSceneInterface()

group_name = "panda_arm"

group = moveit_commander.MoveGroupCommander(group_name)

display trajectory publisher = rospy.Publisher('/move_group/display planned_path',
moveit_msgs.msg.DisplayTrajectory,

queue_size=1)

def wait_ for_ state update(box_is_known=False, box_is attached=False, timeout=4):

box_name = "box"

start = rospy.get_time()
seconds = rospy.get_time()
while (seconds - start < timeout) and not rospy.is_shutdown():

attached_objects = scene.get_attached_objects([box_name])
is_attached = len(attached_objects.keys()) > ©

is_known = box_name in scene.get_known_object_names()

if (box_is_attached == is_attached) and (box_is known == is_known):

return True

rospy.sleep(0.1)
seconds = rospy.get_time()

return False

def creat_box(scene,group,pose=[]):

rospy.sleep(2.0)

box_pose = geometry msgs.msg.PoseStamped()
box_pose.header.frame_id = "panda_link®"
box_pose.pose.orientation.w = pose[9]
# box_pose.pose.orientation.x = 0.0
# box_pose.pose.orientation.y = 0.0
# box_pose.pose.orientation.z 0.0
box_pose.pose.position.x = pose[1]
box_pose.pose.position.y = pose[2]
box_pose.pose.position.z pose[3]
box_name = "box"
scene.add_box(box_name, box_pose, size=(pose[4], pose[5], pose[6]))
wait_ for_state_update(box_is known=True, timeout=5)
Printing robot state"
print robot.get _current_state()

print

def go to pose(robot, group, pose=[]):

pose _goal = geometry msgs.msg.Pose()
pose_goal.orientation.x = pose[3]




pose_goal.orientation.y pose[4]
pose goal.orientation.z pose[5]
pose_goal.orientation.w = pose[6]

pose_goal.position.x pose[9]

pose_goal.position.y pose[1]

pose_goal.position.z pose[2]

group.set_pose_target(pose_goal)

True)
Printing robot state"

print robot.get_current_state()

print ""
creat_box(scene,group,[1.0, 0.2, 0.2, 0.25, 0.1, 0.1, 0.5])
go_to_pose(robot, group, [0.30603, 0.017247, 0.64808, 0.59731, 0.52117, -0.4175, -0.44418])

# rospy.sleep(10.90)
go_to_pose(robot, group, [0.090837, 0.42689, ©.19629, 0.92343, 0.38265, -0.026938, -0.011112])

# result = group.go(wait=True)

group.stop()

group.clear_pose_targets()

rospy.sleep(10)

# moveit_commander.roscpp_shutdown()

2. fl#Elaunch3X 4, #Emy package X433 F $i47mkdir launch, 3 4Ttouch launch/my_package_launch_file.launch. 7EIDE
o 45 5 launch3C 45 -

<launch>
<!-- My Package launch file -->
<node pkg="my_package" name="move_group_python_interface_tutorial” type="planning_script.py" output="screen">
</node>
</launch>

3. ®fa—%, AT RLRINIEZ K Python X HEEPAT, BEBHERIATHR, B1T441T chmod u+x planning_script.py

[ARVEESE S

a) Pandat/Lig& i 5 &




1. T &5, i&4Froscore

2. WA ANRIEAT R 5% panda_planning_execution.launch3C {4 35 i £ 3 32 47 1 TH 55 558 20 B 22 1
panda_planning_execution.launch3Z 4

3. BHELK Tl 6282 M my_package_launch file.launch3C 14,
4. FFEBFEWT:

b) URSHLHE ) 11 H -5 S5
XA RN, LR BAREF X, HRFENRAM R T LIES, FrENIEFE 2R KNE, Bl EmnT
KIAE, ETHEERAURSHUME /TR, BrUAE R SEUE LS 17 MR R EURS L, 3.8M4%)

1. 7R BT A my package IROSHE.2 J&, Mgithub b TF#ur_modern_driver, Pk £: https://github.com/ros-
industrial/ur_modern_driver Fluniversal robot, https:/github.com/ros-industrial/universal_robot

2. FRBEhttp://wiki.ros.org/rosdepiI¥8, i&47sudo apt-get install python-rosdep, Fsudo rosdep init#]4{krosdep

3. f#Mrosdep install --from-paths src --ignore-src -r -y T EAA XK . 58 Fcatkin._makeZw . VER: BITH RFEHL
BNBELMLE S ENERER—E

4. FNFT B HURSRZI.8RAN, FTLARESBZ T T #KMur_modem_driver T i SC#F
1. f&2ur_modern_driver T [¥jsrc/robot_state RT.cpp3CfF: 7E34047 M EJUATARRY, BERAR . WES%

2. f&kur_modern_driver F fjinclude F fjur_modern_driver.h F jur_hardware_interface.h3(F, #EcanSwitchif %7 B
Uk prepareSwitch, 2 # P fficonst B 4 Ml .

3. &&ur_modern_driver F ffiICmakelist.txt, ¥ catkin_packagef) &5 —HDEPENDS
4. catkin_makefl# TIEX
5 REBMKIEFAT

else if (version_ >= 3.3 && version_ < 3.5) {

if (len != 1060)
len_good = false;

} else if (version_ >= 3.5 && version_ <=3.8) {
if (len != 1108)

{

len_good = false;

}

5. BB /NE4, f£Muyang_ws T Bsrc 3 T I H7 4 urs_packagef) ROSH, . 7E SO 32 T Il 25 i PythonSC 4

import sys
import rospy

import moveit_ commander


https://github.com/ros-industrial/ur_modern_driver
https://github.com/ros-industrial/universal_robot

from moveit msgs.msg import RobotState, Constraints
import geometry msgs

from geometry msgs.msg import Pose

from moveit commander import MoveGroupCommander

roscpp_initialize(sys.argv)

rospy.init_node( 'moveit_py demo', anonymous=True)

robot = RobotCommander()

rospy.sleep(1)

group = MoveGroupCommander("manipulator")
# group.set_start_state(RobotState())

scene = moveit_commander.PlanningSceneInterface()

def wait_for_state_update(box_is_known=False, box_is_attached=False, timeout=4):
# Copy class variables to local variables to make the web tutorials more clear.
# In practice, you should use the class variables directly unless you have a good
# reason not to.

box_name = "box"

## BEGIN_SUB_TUTORIAL wait_for_scene_update

##

## Ensuring Collision Updates Are Receieved

H#it NANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNI

## If the Python node dies before publishing a collision object update message, the message
## could get lost and the box will not appear. To ensure that the updates are

## made, we wait until we see the changes reflected in the

## " get_known_object_names() " and "~ get_known_object names() " lists.

## For the purpose of this tutorial, we call this function after adding,

## removing, attaching or detaching an object in the planning scene. We then wait
## until the updates have been made or " timeout’ ~ seconds have passed

start = rospy.get_time()

seconds = rospy.get_time()

while (seconds - start < timeout) and not rospy.is_shutdown():

# Test if the box is in attached objects
attached_objects = scene.get_attached objects([box_name])
is_attached = len(attached objects.keys()) > ©

# Test if the box is in the scene.
# Note that attaching the box will remove it from known_objects
is_known = box_name in scene.get_known_object_names()

# Test if we are in the expected state
if (box_is_attached == is_attached) and (box_is known == is_known):
return True

# Sleep so that we give other threads time on the processor
rospy.sleep(0.1)
seconds = rospy.get time()

# If we exited the while loop without returning then we timed out
return False




rospy.sleep(2.0)

box_pose = geometry msgs.msg.PoseStamped()
box_pose.header.frame_id = "world"
box_pose.pose.orientation.w = 1.0
box_pose.pose.orientation.x = 0.0
box_pose.pose.orientation.y = 0.0
box_pose.pose.orientation.z = 0.0
box_pose.pose.position.x = -0.04482
box_pose.pose.position.y -0.4

box_pose.pose.position.z 0.56438

box_name = "box
scene.add_box(box_name, box pose, size=(0.1, 0.1, 0.2))

wait for_state update(box_is_ known=True, timeout=5)

# print("wait for state update")

# start to move
group.set_start_state_to_current_state()

# print "current pose:"
# print group.get current_pose()
c = Constraints()

waypoints = []
waypoints.append(group.get_current_pose().pose)

# Move forward

wpose = Pose()
wpose.position.x = 0.25659
wpose.position.y -0.34674
wpose.position.z 0.62301
wpose.orientation.x = 0.58494
wpose.orientation.y = -0.41463
wpose.orientation.z = -0.49934
wpose.orientation.w = 0.48641

waypoints.append(copy.deepcopy(wpose))

# middle point
wpose.position.x .032889
wpose.position.y .21751
wpose.position.z .77293
wpose.orientation. 0.58496
wpose.orientation. -0.41468
wpose.orientation. -0.4993
wpose.orientation. 0.48637

waypoints.append(copy.deepcopy(wpose))

# move up
# wpose.position.x = -0.04482
# wpose.position.y = 0.18196
# wpose.position.z = 0.56438
# wpose.orientation.x = -0.70709

# wpose.orientation.y = 7.9492e-05




wpose.orientation.w = 0.70713

waypoints.append(copy.deepcopy(wpose))

Move down

wpose.position.z -= 0.10

waypoints.append(wpose)
wpose.position.x = -0.40715
wpose.position.y = -0.44703
wpose.position.z = .5731
wpose.orientation. 0.58481
wpose.orientation. -0.41475
wpose.orientation. -0.49934

wpose.orientation. 0.48645

waypoints.append(copy.deepcopy(wpose))

# Move to the side

# wpose.position.y += 0.05
# waypoints.append(wpose)

# plan, fraction = group.compute_cartesian_path(waypoints, ©.01, 0.0, path_constraints=c)

group.set_planning_time(20)

i in range(10):
plan, fraction = group.compute_cartesian_path(waypoints, ©.01, 0.0, avoid collisions=True)
print ‘Plan success percent: ', fraction
if fraction >= 0.9:
break
.set_pose_target(waypoints[0])
= group.plan()
.go(wait=True)

.set_pose_target(waypoints[1])

= group.plan()

.go(wait=True)

.set_pose_target(waypoints[2])

= group.plan()

.go(wait=True)

group.set_pose_target(waypoints[3])

plan4 = group.plan()
group.go(wait=True)

group.stop()

# It is always good to clear your targets after planning with poses.

it Note: there is no equivalent function for clear_joint_value_ targets()
group.clear_pose targets()




5. AMEERENZ)E, BITHEME:
a. i&4Troslaunch ur_modern_driver ur5_ros_control.launch limited:=true robot_ip:=192.168.0.10”, X B Kjrobot ipA] LAiE it
TE & vt N F ping 1 7 ORIk 5
b. Hi7F—/4~%3%5, iz4Troslaunch panda_moveit_config mypanda_planning_execution.launch limited:=true

c. BT — A&, 217 NIRIH 2 K Pythons 4

6. BITHR:
SR BB, URSHUWE st &1 AT MBI 2 A R T #83), ERZEERIE, BRVUNE S% BRI 802 [ & %
R F#3), EREARESEAEITHEERE, G NS MES, XAELET RS SBHUNE K2
2, BEEREY FUEREN LETN, —EZRRSIFER .
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