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1.package T4

RM65-B Hl28 AFEIRTHEERL, HABRIZIFHIN AR
BMECE XY

rm_65.urdf.xacro: AHEF/MHEY RM65-B Hl2s AEEIX
%

£ B8 Setup Assistant TERIEV W E URDF =8
rm_65.urdf.xacro 8324 B — 1 Movelt!BL & BTN EE
8, BEEET KIS Movelt BEIFrFERIELE XX HH B
X, URBE—1EENER demo

3 rm_gazebo gazebo ARV AFMAEISHMX4HEE

Movelti4mignBl, BIEHRMEI. EEFEFEIF] pick and
place

5 rm_msgs RM65-B Fr A ZIBNFR A IZHIE S MREHE

MEBAEHIZE, B Moveit MIHINMWE NI, BEI=
6 rm_control RIFZIREM D, FRER 20ms BYIEHIERAA 48 rm_driver
TR, AHEIAE, BENATF 10ms

(1) SHWEBEITUKMOREIL socket &, A
P #iik: 192.168.1.18, BERIELAINIRY IP ER—/F
WA, A ROS ITHINME, BSHHIAMEELR
FLUXMOBEE,

(2) ITiE% topic #¥E, B RVIZ ANMB R XTI
E
BN, BT launch XHE, A BET
8 rm_bringup rm_driver, rm_control #1 moveit X B RVIZ RE, Bi%
FEHEREmHIEET 2 AR EZH A28 AiBEh

1 rm_65_description

2 rm_65_moveit_config

4 rm_65_demo

7 rm_driver

2 IFIRER

B A% Ubuntu 18.04 8¢ Ubuntu 20.04

B ROS: melodic 3% noetic

http://www.realman-robotics.com
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B HRHNHEK: Moveitl BRE; Gazebo 5], ros_control 4] H
3RBRERIF

AT ws_rmrobot W TEZ|E], AT TFa<:

mkdir -p ~/ws_rmrobot/src

cd ~/ws_rmrobot/src/

SAIEIFIR AT rm_robot RIS EFE N E ws_rmrobot TYEZEIRY src BR T
S REEENFIA S EMNEMTEZEN src BRT:

< L m t rm_robot Q ==
© = - Kb B
ar (] rm_65_demo 710 =
=
_ rm_65_description 710 sH2H
[ Document E - B .
v  Download g rm_65_moveit_config i HsH
dd Music
ﬁ rm_bringup il H2H
[ Picture
m Video -] rm_control 5 I gH:2H
@ [EYs : N -
i rm_driver 4T 8H2H8
Document .
g rm_gazebo i H2H
Music
Picture g rm_msgs 510 8H2H

Video

Download

3-1 ¥ rm_robot /RS E#E N E ws_rmrobot/src T

1B rosdep RERBEAR, HITUUTHS (B ROS Noetic hirasNig
S HAY melodic 2879 noetic)

rosdep install -y --from-paths . --ignore-src --rosdistro melodic -r

R catkin TEEE TR EHHITHRHIFE, HITWM <!

cd ~/ws_rmrobot

catkin init

HEVERE, BAT D
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catkin build rm_msgs

catkin build

IRIFTTh Il FEIFAR

ubuntu@ai: ~fws_rmrobot
XIHF) ‘RIB(E) BBV 17 (1) #EN(H)
robot/devel/shar 65 _demo/cmake/rm_65_demoConfig.cmake
: Source hash: 9f88ffl5a7bha2dad4a25e9ht8522e7072
: Dest hash: 4092ee5f660af1140080afclbaldff5a

rm_bringup
rm_gazebo

rm_msgs

rm_65_moveit_config

rm_control
rm_driver

[build] Summary: All 8 packages succeeded!

[build]

[build] Warnings: 1 packages succeeded with warnings.
[build]

[build]

[build] Runtime: 1.3 seconds total.

ubuntu@ai:~/\ ts JJ

3-2 rm_robot JEIB B4R IFIH

A7E iz RETRYIHEEE

4.1 HlERAHERINEER

£ rm_robot JRREEHEET rm_65_description THEER, EHHPHEQIETFH
M3 NMERFNERE XX

rm_65_description HEEEFREE B S urdf. meshes. launch # config M
MHE,

o urdf: BFEHNIZARER URDF 3 xacro X1,
® meshes: ATWE URDF 5| HRRE R4,
® |aunch: AFERMEXBEHXH,

http://www.realman-robotics.com
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® config: BAFRF iz NEEEX
4.2 £ iz P ERER

£ rm_65_description THEEE launch X HFXHEZBIZBFE R rm_65 &
A9 launch X4 rm_65_description/launch/display_rm65.launcho

FAFLKIEHE N TETEIBITUTHSIEITIZ launch XX

cd ~/ws_rmrobot
source devel/setup.bash

roslaunch rm_65_description display.launch

NR—YIIEE, BILEFTAR rviz REEIGNE 4-1 FRiRpIdlEs ARE,

Eile Ppanels Help

) interact | % Move Camera [ Select <&~ FocusCamera = Measure

2D PoseEstimate .~ 2DNavGoal @ Publish Point * = @
L Displays [*]
~ # Global Options

Fixed Frame base_link

Background Color W 48; 48; 48

Frame Rate 30

Default Light v

v v Global Status: Ok
v Fixed Frame OK

» & Grid v
» i RobotModel v
Joint_state_publisher_gut o]
Randomize
Center
Add B
@© Time [*
ROS Time: | 1629108620.99 ROS Elapsed: 728.58 wall Time: 1629108621.03 Wall Elapsed: |728.54 Experimental
Reset 31fps

4-1 1% rviz P2 RM65-B M ERE

BTG, RMYUBEHT rviz, MBHM T —12 8 “oint_state_publisher”
B Ule XERRABEITERSIXHEFFENT joint_state publisher'n,.“, A=l
UEHBEAN joint (BF fixed £E) BURE, MERILUEE Ul X joint #1TIEH,
FRAEIE S R Em P A RIREIEHI%, rviz PR NANRE X TS,

MR rviz PERETRER, MFEER “Fixed Frame” A “base_link” , &

http://www.realman-robotics.com
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EREEMNTARN Add REEFHAFEFHE “RobotModel” ZRINENF], 40
& 4-2~4-3 PR

Eile Ppanels Help

¢ Interact | % Move Camera select  <§- FocusCamera == Measure . 2DPoseEstimate .4 2DNavGoal @ Publish Point F = @
& pisplays [x] »® Views [x]
~ # Global Options @ FTTES i {
e: | Orbit (rviz) = Zero
Fixed Frame Tvp e G

Background Color
Frame Rate
Default Light

~ @ Global Status: E...
@ Fixed Frame

~ Current View Orbit (rviz)
Near Clip... 0.01
Invert Z Axis
Target Fra... <Fixed Frame>
Distance 10

2 Focal Shap... 0.05
' = Grid Focal Shap... V'
Yaw 0.785398
Pitch 0.785398
» Focal Point  0;0;0
Fixed Frame

Frame into which all data is transformed before
being displayed.

Save || Remove | Rename
ROSTime: 162925479392 | ROS Elapsed: |29.26 | Wall Time: |1629254793.95 | Wall Elapsed: 29.16 Experimental
| Reset | 31fps

4-2 B FixedFrame A base_link

File Panels Help

) Interact | " Move Camera

Select < Fo rviz Sl d = a
£ Displays : Create visualization E 7 [x]
~ ## Global Options Debit (rviz) . —
Fixed Frame base_link By display type | By topic | a— -
Background Color M 48; 48; 48 PointCloudi — -~ entView Orbit (rviz)
Frame Rate 30 ® PointStamped lear Clip - 001
Default Light v w rol wert Z Axis |
~ + Global status: Ok b Pgsyeg"” E;st;::cFera... :zlxed Frame>
b & grizlxed s SK “Z PoseArray ocal Shap... 0.05
E” PosewithCovariance ocal Shap... v
aw 0.785398
itch 0.785398

ocal Point  0;0;0

Il Temperature

- Wrenchstamped
- rviz_plugin_tutorials

I 1mu

Description:

Displays a visual representation of a robot in the correct pose (as
defined by the current TF transforms). More Information.

Fixed Frame
Frame into which all data is transformed before
being displayed.

Display Name
~ RobotModel | = o 8 -
Add ‘ : @ e Remove | Rename
(O Time l % Cancel l [*]
ROS Time: |1629254926.40 | ROS Elapsed: |161.74 [ Time: 11629254926.43 | WallElapsed: [161.64 Experimental
| Reset | 31fps

4-3 rviz 0 RobotModel

HEVERE, BAT D
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5.850 Movelt!

5.1Movelt!{8i 7T

EEMAWEN R EIMEPNHEN G EEFEEEN—E9, HH
BEEFEMAE. WIESN, IRRRAMIEMYIZE. BRIV ERIEEHE
YIARE XA ZE ROS ARG MA Movelt! #x1o

Moveltl & ROS RAHES T S oIZIEHRXNAHENEIMIIE. ©
BE TN FARENRIBNDINEE, RN EigH R MR EMEIL A mE T
STRALZ8 ATE ROS &4 Y18 XA,

BAMIL: http://moveitros.org/, £ Movelt! BYEIZH API 5tER,

5.2 &3 Movelt!

Moveltl BB REAGEMER, MNRAKRZE, BHITNTHSHITRE (BN
ROS Noetic MM &< HE melodic 2879 noetic) o

sudo apt install ros-melodic-moveit

sudo apt install ros-melodic-moveit-*

5.3 IB1T RM65-B HIHERY MoveltiE/R demo

Erm_robot RREEHREE T rm_65_moveit_config EER , ERFER Setup
Assistant TERIENME URDF BREGIBEMI— MovelEcERNITIEEE, ©
BETKED Movell BEIFFBEEXHMBEXHE, UkEE— M EHE

7~ demoo

FIALimE#E N TETEITU T a<IE1T RM65-B MU E B MoveltiER

demo:

cd ~/ws_rmrobot

source devel/setup.bash

roslaunch rm_65_moveit_config demo.launch

http://www.realman-robotics.com
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BoikIhiE, sTUEEWE 5-1 Fi-B5EmE.
e )

Eile Panels Help

(™ Interact | 7 Move Camera [ Select F = @

2 pisplays [x]
» & Global Options -
» v Global Status: Ok

» & Grid v

~ ¥ MotionPlanning v

b v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitored... |«

Add
% MotionPlanning [*]

Context | Planning = Manipulation = Scene Objects =~ Stored Scenes = Stored States = Status = Joints

Commands Query Options
Plan Planning Group: Planning Time (s): 5.0
arm M Planning Attempts: 10 =
Plan & Execute Start State: Velocity Scaling: 1.00
<current> ~ Accel. Scaling: 1.00 =
Goal State:
<current>

Use Cartesian Path
¥| Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints =
Replanning
None = sensor Positioning

Reset 31fps

5-1 Moveltl demo BIB R E

XANFREE rviz BIER EIINT Moveltd@tE, B3 A TANEEHEOR L
AL E MoveltlBUAEXINEE, I=HIVME TRIEshIR. FIa0E:E Movelt i, B
UGN E STRESh AR . BENLBARIE). ¥R AIEEH. REQNZFEINEE,

5.3.1 ¥ERIFARY

e B VRTIR, AT YIMENES. ABTE Planning &R
& “Plan & Execute” &4, Moveltl FFEFIXIEE, HBEFFVIZARBRMUE
#%oh, MNEMFREATUEEINBAENEIERE (WE 5-2)

I KESF, BARD
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File Panels Help
(" Interact | %7 Move Camera ] Select P = @

O pisplays [x]
» # Global Options =
» v Global Status: Ok
» @ Grid
~ ¥ MotionPlanning v
» v Status: Ok
Move Group Namespace
Robot Description
Planning Scene Topic

<

robot_description
move_group/monitored... =

Add

3 MetionPlanning

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

Commands Query Options
Blan Planning Group: Planning Time (s): 5.0 =
arm = Planning Attempts: 10 =
Plan & Execute Start State: Velocity Scaling: 1.00 =
<current> ~ | Accel Saaling: 1.00
Executed Goal State:
<current> -

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

External Comm.
Path Constraints A
Replanning
None hd Sensor Positioning
Reset

31Ffps

5-2 HEEHIARIEE RN R
5.3.2 EEFEBREZESHL

£ Planning #r& 1 s Goal State Y FHIFR AT LUEFEVRE BB IR E
&, AERE “Plan & Execute” %, MoveltlFFIaXIERE, HEEHIMMZBIA
mBEFIE®SR, MEMFRETUERINSEAENEEdE (WE 5-3)

Eile Panels Help

d*y Interact | 5 Move Camera

L pisplays (]
» @ Global Options -
» v Global Status: Ok
» ® Grid
~ ¥ MotionPlanning v
» v Status: Ok

Move Group Namespace

Robot Description robot_description

Planning Scene Topic move_group/monitored... =

<

Add
+ MotionPlanning (=]

Context = Planning | Manipulation =~ Scene Objects = Stored Scenes = Stored States = Status = Joints

Commands Query Options
Plan Planning Group: Planning Time (s): 5.0 =
arm nd Planning Attempts: 10 =
Plan & Execute Start State: Velocity Scaling: 1.00 =
<current> - Accel. scaling: 1.00
Executed Goal State:
forward =
Use Cartesian Path

V| Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints .
Replanning
None = Sensor Positioning
Reset

31Fps

B 5-3 ®EFERESHYIBIEHRR

HEVERE, BAT D
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6.f8 A MoveltEHl Gazebo FEINMHE

6.1 BEiR

Movelt5 Gazebo NEA&HE, HEEBRAIEE ros_control F Movelt!
BIHFR. ST1E MovelliHBL & X T AlE X234 0 yam| X, BEMEE rviz if;
BENSEAREE ros_control Fl#EO yam| X4, V2 ANEE Gazeboo &
BRI EEIINEE ros_control B Gazebo MMMEE Movelt B9 rviz, EEIBXEH
EREHR,

6.2 BoEi%AH
6.2.1 MoveltliRIEE
1) EHIBRECE X controllers_gazebo.yaml

controllers_gazebo.yam! 7€ rm_65_moveit_config/config BRT, X340
T

http://www.realman-robotics.com
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2) BERB I rm_65_moveit_controller_manager.launch.xml

f&EZ rm_65_moveit_config THEEEHHY
rm_65_moveit_controller_manager.launch.xml, BCEHI0ENIZ SJEZ
controllers_gazebo.yam| X EIS#ARS 2, BWT:

http://www.realman-robotics.com
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<I-- <rosparam file="$(find rm_65_moveit_config)/config/ros_controllers.yaml"/> -->

<I-- <rosparam file="$(find rm_65_moveit_config)/config/controllers.yaml"/> -->

</launch>

3) BIXMH moveit_planning_execution.launch

moveit_planning_execution.launch &1 rm_65_moveit_config/launch B
K THCIENBIXY, FRLME Movelt #l iz, REBIBETXTIRES LS,
FALAMA Gazebo H&EMIES, BUIT:

<launch>
# The planning and execution components of Movelt! configured to
# publish the current configuration of the robot (simulated or real)
# and the current state of the world as seen by the planner
<include file="$(find rm_65_moveit_config)/launch/move_group.launch">

<arg name="publish_monitored_planning_scene" value="true" />

</include>
# The visualization component of Movelt!

<include file="$(find rm_65_moveit_config)/launch/moveit_rviz.launch"/>

<l-- We do not have a robot connected, so publish fake joint states -->
<node name="joint_state_publisher" pkg="joint_state_publisher"

type="joint_state_publisher">

N I KESF, BARD
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6.2.2 MBI AIGBRIECE
> XTTESES

Movelt SERIEEIIK GV HEOR— & “FollowJointTrajectory”
89 action, EFEET —RIFIITFHERE AT, XEEETLLET
ros_control AERABREN—1EA “Joint Trajectory Controller” BUIEHIZZ M4
AR Gazebo FHIESAFZEM joint (U E.

1) BEEXH rm_65_trajectory_control.yaml

“FollowJointTrajectory” $EHl23MNEREEREE— ML EXHXIHME 7S
MNP IEHIECEITHISE, B rm_gazebo/config BRTH
rm_65_trajectory_control.yam! BBEX 4, KB

ﬂzrﬁ%ﬂ, BT

http://www.realman-robotics.com
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2) EHIEREThX

BIEF— launch XN Joint Trajectory Controller, Bl rm_gazebo/launch
B R T8 arm_65_trajectory_controller.launch X, RB0TF:

> RTTREIEHEE

XTREIERIZERE— N rlikiEs, TEERRAMYIS ARNXTIREHN TF
Tk, HBNTE rviz BY Fixed Frame IREFE AR THIFFRPALIRRED, R
BeEFahiaN, BEBEKATUERFER,

1) XTREIEFIBZIEE XM arm_gazebo_joint_states.yaml
1

http://www.realman-robotics.com
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I 1
arm_gazebo_joint_states.yaml BEEEX47E rm_gazebo/config BR T, X
BT

2) B arm_gazebo_states.launch IS

arm_gazebo_states.launch X#7E rm_gazebo/launch BRT, BT

http://www.realman-robotics.com
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6.2.3 BRI arm_65_bringup_moveit.launch

TMEBEIX M arm_65_bringup_moveit.launch 7 rm_gazebo/launch B &
T, FALABEN Gazebo, HEMBABERNITHIZE, &ERBE Movelt!, L3IT:

6.3 BITHR
BEITIRE], FEMR

rm_65_moveit_config/launch/rm_65_moveit_controller_manager.launch.xml
XHFPEEEMEEISEHARS 2802 controllers_gazebo.yaml X4, ILE 6-1:

http://www.realman-robotics.com
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6-1 rm_65_moveit_controller_manager.launch.xml & controllers_gazebo.yaml

HITUL T a3 $151T Movelt#l Gazebo:

cd ~/ws_rmrobot

source devel/setup.bash

roslaunch rm_gazebo arm_65_bringup_moveit.launch

BoiEF A Gazebo %0E 6-2 FA7k:

Gazebo

File Edit Camera

world Insert Layers
Gul
Scene
spherical Coordinates
Physics
Atmosphere
wind

» Models

b Lights

Property Value

Il Real Time Factor:

Sim Time:

Real Ti

HEVERE, BAT D
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6-2 RM65-B Ml28 ATE Gazebo HETRMER

BohE T AR rviz 00E 6-3 Frs:

default.rviz* - RViz

File Panels Help

@ Interact | ¥ Move Camera Jselect —_}» FocusCamera = Measure " 2D Pose Estimate 2D Nav Goal 9 Publish Point g = &

C pisplays (%] @ Views [=]
- % ;:;ZalF::&t:m iai Type: | Orbit (rviz) - Zero
Background Color [l 48; 48; 48 ~ Current View Orbit (rviz)
Frame Rate 30 Near Clip .. 0.01
Default Light v Invert Z Axis

Target Fra... <Fixed Frame>
Distance 10
Focal Shap... 0.05

~ @ Global Status: E...
@ Fixed Frame  Fixed Frame [map] do...

» * Grid b Focal Shap... v

Yaw 0.785398

Pitch 0.785398

» Focal Point  0;0;0
Add Save Remove Rename

(9 Time [%]
ROS Time: |285.19 ROS Elapsed: |285.06 Wall Time: |1629180693.71 wall Elapsed: 311.79 Experimental
Reset 9fps

6-3 rviz BohRE

EFTHI rviz p, ERNEERIMEANSBARE, BEEXRRET LR,
ETRHTE R ECE R RXLE R /L,

B/t “Fixed Frame” 8L “pbase_link” ; ARG EMIEHTIRZH
B “Add” %, ¥ MotionPlanning IMIAEHIE . LB iZe] AEEIFZEA

HMAEEMEREFR, Gazebo PV ARESRZM rvize PHNETR—. ##
{EUNE 6-4~6-6 Fi7R:

http://www.realman-robotics.com
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default.rviz* - RViz

File Panels Help

") Interact | % Move Camera <§:‘§> Focus Camera = Measure .~ 2D Pose Estimate . 2D Nav Goal § Publish Point F = @

L pisplays ™ Views (%]
=B lcbat Uptions Type: Orbit (rviz) - Zero
Fixed Frame & E J E
Background Color ~ Current View Orbit (rviz)
Frame Rate Near Clip... 0.01
Default Light Invert Z Axis |
+ @ Global status:E... Target Fra... <Fixed Frame>
& Distance 10
v & ?.FdIXEd FEme Focal Shap... 0.05
5 Focal Shap... v
Yaw 0.785398
Pitch 0.785398

» Focal Point ©0;0;0

Fixed Frame

Frame into which all data is transformed before
being displayed.

Save Remove Rename

%]
ROS Time: 702.59 ROS Elapsed: [702.45 | Wall Time: [1629181131.99 Wall Elapsed: |750.10 ] Experimental
Reset | 11fps

& 6-4 1F rviz 138 “Fixed Frame” B2 “base_link”

File Panels Help —

| Interact | " Move Camera [ ]Select < Create visualization Point
I pisplays : I | By display type | By topic [*]
IS GlabslOptions _ ~ [ grid_map_rviz_plugin * | orbit (rviz) <||  zero
Fixed Frame base_link & GridMap | 3 i
Background Color W 48; 48; 48 ~ [ moveit ros visualization irrent View  Orbit (rviz)
Frame Rate 30 I MotionPlanning Near Clip 0.01
Default Light v +l Planningscene Invert Z Axis [ |
v v 5loh.al Status: Ok i1, Robotstate Eai;g::c':a'“ :Elxed Frame>
Ve .FdIXEd Frame 3K 7" Trajectory Focal Shap... 0.05
Gri ~ [& rtabmap_ros Focal Shap... v
9 Info Yaw 0.785398
% MapCloud Pitch 0.785398
@ MapGraph Focal Point  0;0;0
> & rviz
) Axes
E& camera
== DepthCloud ~|
Description:
| Displays information about a planning scene and can animate
solution paths within that planning scene.
Fixed Frame
Frame into which all data is transformed befor
being displayed.
| Add | | Display Name ;e | Remove | i Rename
(© Time I |MotionPlanning @ I =]
ROS Time: |940.25 | ROS Elapsed: iE — = | Experimental
1 ¥ cancel F
| Reset 11fps

& 6-5 rviz 8 MotionPlanning TIANIZEHIE QO

HEVERE, BAT D
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default.rviz* - RViz

File Panels Help

@ Interact | " Move Camera [ Select ‘:-v‘ FocusCamera = Measure . 2D Pose Estimate . 2D Nav Goal @ Publish Point = =
I Displays (%]
~ & Global Options =
Background Color Il 48; 48; 48
Eramea Data Elal *~

Fixed Frame
Frame into which all data is transformed before being displayed.
Add
# MotionPlanning (%]

Context | Planning | Manipulation = Scene Objects = Store( P

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 |=
arm = Planning Attempts:| 10 ::
Plan & Execute|  Start State: Velocity Scaling: 1.00 |,
<current> = Accel. Scaling:| 1.00 =
Goal State:

Use Cartesian Path

Skl Collision-aware 1K

Approx IK Solutions

External Comm.
Path Constraints =
Replanning
None ) Sensor Positioning
(©) Time (%]
ROS Time: 1171.06 ROS Elapsed: 1170.92 wall Time: 1629181631.09 wall Elapsed: 1249.08 Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 6 fps

6-6 rviz PR~ RM65-B 128 A

BT R(ER Movelt B XIEThBy 1575 SR AT LUEH Gazebo HRINIZZAT ,
BIAE 6-7 HEotles ARIREI—MIE, AERT “Plan & Execute” &5, 7]
B E rviz P8 AFF AR TH B eI B F Gazebo REINES AFFIEIEEHE
5 rviz PRI AEBRIF—5, W& 6-8 Firo

HEVERE, BAT D
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e Panels Help

ntera ove Camera [ jSelect < FocusCamera =@ Measure 0se Estimate lav Godl ublish Poinl = @
|[E=I} Move Cai [l select Fi G M " 2D Pose Estimat # 2D Nav Goal ef"blﬁl’t o0

[ Displays =]
Background Color W 48; 48; 48 =
Frame Rate 30
Default Light v

~ + Global Status: Ok i Ad|

Fixed Frame
Frame into which all data is transformed before being displayed.

| Add |
Context | Planning 1 Manipulation =~ Scene Objects | Storer ib
Commands Query Options
| Plan | Planning Group:  planning Time (s):5.0 |7
|arm ~ | Planning Attempt: )l
Start State: Velocity Scaling:| |
[ stop | | <current>  ~|  Accel. Scaling: |
Fail;d Goal State: | Use Cartesian Path
| zero ;i _| collision-aware IK
| Approx IK Solutions
| External Comm.
Path Constraints 3
Replanning
| None S _| Sensor Positioning
ROS Time: |159.79 | ROS Elapsed: |159.60 | wall Time: [1629182568.92 | wall Elapsed: |176.02 Experimental
| Reset | 3fps

6-7 £/ MoveltHEEIRL T

Gazebo

Weorld
GUI

"'J:Fnosphere
wind
+ Models
h 4
Property Value
name ground_plane
T
. M rals
|

Il  Real Time Factor: Sim Time: Real Time:

6-8 Gazebo HFNIZZ AR rviz LI BT HITHR
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7 5 MoveltiEHlI ESCHE

7.1 BB

MoveltlSepizshl X EavimtEOR— 1N s A “FollowJointTrajectory”
B action, EREE T —RIIMINIFHRZERNITE, SR MoveltiEHl Gazebo
PR EARERNE, EBIMVIMES gazebo B ros_control & B & KA 13X
BXY follow_joint_trajectory BYBHE action 158, MIMERIELNBA, TERK
118 2R M—1 server ITHEIXA action H A IEAGIEHIESLHZE A

7.1.1 N2EALHIZE rm_control

MBZAITHIZS rm_control THEERL, @ AHRIN—1 server 1T1% Movelt!5ERiE
ARSI action 58, ZAIGE Moveit EXIBINBE N, @3 = RIFESR
HREMAS, BB 20ms FITEIEREAL rm_driver T8, BRI RS,

7.1.2 H2ZAWENTHEER rm_driver

rm_driver THEE S, SEISHUME BT LIKM ORI socket &, TTHFL
w28 ABE topic 55, & rm_control IR/ & REVHINE IZ1TER 1R mANTE
i$ socket KIXEELAME LM ESLAMERVITH], FEIHEWATRMEREIR
= B EFIEE topic £fE move_group Fefk rviz FHEBSANRES . BRI
AN N

XF rm_driver # rm_control T RIT A HBIEERR 7-1:

& 7-1 rm_driver # rm_control T2 iTi# & % topic 158

il
TRBR s | Topic B |[fERA msg KB IhgE
>
/rm_driver/Mov [rm_msgs::Mov N . ‘
. e‘*j A Moved MIRIES, HREANME
m_driver sup /rm_driver/Mov [rm_msgs::Mov FREX MoveJ_P MEIIE<, HTALEHIIH
_ su
_ e _P_Cmd ed P =
(IXEHAES |scri i
. /rm_driver/Mov [rm_msgs::Mov . . ‘
A |e| T egL TREY Movel SRS, HFEAHINE
/rm_driver/Mov [rm_msgs:Mov|_ . R -
C Cmd oC JREX MoveC #ME3ES, HTRANWE

SR
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/rm_driver/Chan
geToolName_C
md

rm_msgs::
ChangeTool_N
ame

T 51

RENTIR T AR RIES, H T AL

BE
=

/rm_driver/Chan

rm_msgs::Cha

REUR TREIR RIS, H RGN

geWorkFrame_ | ngeWorkFram e
Cmd e_Name |7
rm_msgs::

/rm_driver/GetA
rmState_Cmd

Arm_Current_S
tate

REVR

=

IBHMBEIRSIES, HTRAEVIM

/rmn_driver/Joint
Pos

rm_msgs::Joint
Pos

RENAEBEES, ZELSEHRRAA
X, BEETAAXRTET, ZIES55H
RAEARTER 10 E

/ron_driver/Arm_
Digital_Output

rm_msgs::Arm
_Digital_Output

REVHHU B T BI85 2T 10 REH,
HTRGTWE

/ron_driver/Arm_
Analogl_Output

rm_msgs::Arm
_Analog_Outp
ut

REXXS WA B 2 B8R IA 10 F =41,
HTRLNWE

/rmn_driver/Tool_
Digital_Output

rm_msgs::Tool
_Digital_Output

REHHH B RindF 10 Hhizhl,
TRANHE

/rm_driver/Tool_
Analogl_Output

rm_msgs::Tool
_Analog_Outp
ut

REA A E RimiRIN 10 =], ¥
TRANHE

/rm_driver/I0_U
pdate

rm_msgs::10_
Update

REX 10 WIANEHMIES, HATRAEVWE

/rm_driver/Grip
per_Pick

rm_msgs:Grip
per_Pick

RECY F MO REBIIES, H TR

BE
=

/rm_driver/Grip
per_Set

rm_msgs:Grip
per_Set

REYFMAOERENIES, HTAEN
W

/ron_driver/Emer

rm_msgs::Stop

RERREFES, TREVWE

gency_Stop
/rm_driver/Start [rm_msgs::Start oy — .
- -msg RENE SR THIES, HTRAH
MultiDragTeach| _Multi_Drag_T|
=1
Cmd each

/rmn_driver/SetF
orcePosition_C
md

rm_msgs::Set_
Force_Position

RN LEEIERIIES, H T RATME

/rm_driver/Stop
ForcePostion_C
md

std_msgs:Em
pty

REKADMDREIERIIES, HTAEN
B
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T 51

/rmn_driver/Start

std_msgs:Em

FREREBN{DESIERIBERIMEET &

ForcePositionM o TREENTEI MM T RZIESHB)
ove_Cmd Y A
/rm_driver/Forc| rm_msgs:: | FPREIMIZE, ERAVMERENULES

ePositionMoveP
ose_Cmd

Force_Position
_Move_Pose

ERIRRES - RSB NE S
R RI UM,

/rm_driver/Forc
ePositionMovedi
ont_Cmd

rm_msgs::
Force_Position
_Move_Joint

TRERBE, ERVMERENIIES
EHRIRIRE Y — S RSB E N E S
R RI N UM,

/rm_driver/Stop
ForcePositionM
ove_Cmd

std_msgs:Em
pty

KARBHIDESIERIERIMEET &
FTRBENB UGN T REIEL XFL

ap,
Ae

/rm_driver/GetSi
xForce_Cmd

std_msgs:Em
pty

REANENRIERIIES, A TRIME

/rm_driver/Clear
ForceData_Cm
d

std_msgs:Em
pty

ATNENNERIES, A TRIME

/rm_driver/SetF
orceSensor_Cm
d

std_msgs:Em
pty

BN E/NENEOSRBERIES, H
TEIME

/rm_driver/Man
ualSetForcePos
e_Cmd

rm_msgs::Man
ual_Set_Force
_Pose

FEIRENENRENERIES, HFTX
E

/rm_driver/Stop
SetForceSensor
Cmd

std_msgs:Em
pty

RIEATEHERBEOMNIZEES, HT
EHE

sensor_msgs::

/joint_states . A XS s SR
JointState
/ron_driver/Arm_{rm_msgs::Arm . o
e T T s 0 A
/rm_driver/Tool_{rm_msgs::Tool i | b\ g
pu |O_State 10_State ME R 10 MNRE
blis| /rm_driver/Plan |rm_msgs::Plan ) e
N e RS
/rm_driver/GetSijrm_msgs:Six_| _ ‘
xForce Fo?ce R B SRR E B 7N

/rmn_driver/Forc
e_Position_Stat
e

rm_msgs::Forc
e_Position_Stat
e

RESFZFXTAEMAERNIESR
By %E

HEVERE, BAT D
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/rm_driver/Start
MultiDragTeach [std_msgs::Bool R B FEE &R IEh B ITE R
_result
/rm_driver/SetF
orcePosition_re |std_msgs::BooliR[EI& B NHDRE &SI ITER

sult

/rm_driver/Stop
ForcePostion_re|std_msgs::BooliR[El45 R IR SRRV HRITE R
sult

/rm_driver/Clear
ForceData_resu|std_msgs::BooliR[Bl/ 4 IR ESHHITER
It

/rmn_driver/Forc

REEIRENENEOSE. FFE
NEDNBIERNHITER

eSensorSet_res|std_msgs:Bool
ult

/rm_driver/Stop
SetForceSensor|std_msgs::Bool iR [E{F LEFRE 115 L2 B LI TE
_result
/rm_driver/Start
ForcePositionM |std_msgs::Bool

REFBEE AR SIEFRIAMEAR

WITES
ove_result

/rm_driver/Stop

ForcePositionM |std_msgs::Booli& B & E IR & *MER K GHIIRE]
ove_result

/rmn_driver/Forc

R [E X FEE LR SR RIAMEAR B

e_Position_Mov|std_msgs::Bool| =~
HITES

e_result

B moveit U=, B =R
/rm_driver/Joint|rm_msgs::Joint[{B#53, 53 EE 10ms, AERRKRIZAE

Pos Pos HA IR E R 3NIE R R IXLE rm_driver,
B BRSNS T 6.

rm_control | py
(M2 AIZ | blis
123) h

7.1.3 rm_msgs DheE&

rm_msgs WEEBEX T RM65-B ¥l2s AFTRBEINFIEIEHERFIRSEE,
rm_control 1 rm_driver #3EEER,

BAHEXRBINR 7-2:
R 7-2 rm_msgs EEEEXHEE LR
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e i1

HERR IhgE A% i) EX
Arm_Analo num unt8 RN IO MILB@ES, 1~4
7 lrsmssim 0 i
_Output voltage float32 [HIHERE, 0~10V
num uint8  EF 10 mHEES, 1~4
Arm_Digital_|, N i
=HEIZFEF 10 il BT, false-KEBF, true-
Output state bool N
=HEF
Arm_Digital
~Hiotal bool[3] ¥ I0 WAIRE, BE 1~3
Arm_IO_Stat| . N X Input
. EHIZREN 10 K& Al
- 9 float32[4] &I 10 MNIRTS, 1BE 1~4
_Input
| | speed unt16  FFARE, SBE: 1~1000
Gripper_Pick |3 T 735 32 BX
force uint16 1S54, SBE: 1~1000
JointPos  |XTAE joint float32[6] |6 N ETIRAE
eometry_m
Mid_Pose 9 - [ESMELKY g s
sgs/Pose
SRS eometry_m
MoveC  [EERATXES End_Pose | T Eam s
sgs/Pose
speed float32 [REZRZEL, 0~1
. joint float32[6] |BirfUBXTINE
Moved |XFI=EIMXIIES
speed float32 [ REZREK, 0~1
eometry_m
. pose |20 Meinis
Moved_P Xz [E]fikltE< sgs/Pose
speed float32 [REZRZE, 0~1
eometry_m
\ e R FT T E”
Movel |BE&MIIES sgs/Pose
speed float32 [IREZR, 0~1
false-FIRIKM , true-EIIXB 5
Plan_State [MUBMIELEEIRS | state bool B
Stop MHE2EES state bool  |true-HIHEREZ
Tool_Analog [Hl4% & T B im & i
voltage float32  [1EIK 10 B BBIE, SEE:0~10V]
_Output |0 IaHIES
‘ e )| UM uint8  #FF 10 mHEES, 1~2
Tool_Digital_ [#1# % T A im K= R . Talso (B
AL IANGS , false-1RREEF, true-
Output  |IO kHIE< state bool |
SR
Tool_IO_Stat i v .| TOOI_Digital e a e -
‘e‘ VME TRIF 10 mpi bool[2] #AF 10 MNKRE, BE 1~2
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Y i1

S Tool_Analo .y s
AR O float32 [0 AR
_Input
Gripper_Set 1B FMHAOEE position uint16 N
RAE: 0~70mm
joint_num unt8  |XTFES, BE: 1-6
Joint_Enable |&¥5 814 true- L fERE
State bool
false-fR1HEE
OxO1-EHI 2B 10 WA K
A, Ox02-FKiw TEFE 10
TIEHME 10 I , A
IO_Update type uint8
Y TA2ZzELTE, B
Arm_I|O_State/Tool_IO_State
REVIRTES
RIEXHUBIERIIMNITREHIRA
ChangeTool_ [P # 48 T A4
N - a tooname | string &, BRTAMHRAREE,
e
M5
Ch Work . RIZFHFIERIIN TELIRA
ANOSONlen s i 4 B T #56 4%| WorkFrame , R _
Frame_Nam . name string | &, BERITIELIRRRZFE,
MR !
e LT3R 5 MG
joint float32[6] |HEIfIEXTIINE
— e A1y e L P float32[6] |¥aifi i EE {1 2
Arm_Current FREX ML & H 511k 0s¢ 0at32[6] |SiFIfI EHRE (12
tat 5 , R \
State 3 am_ree | uint16  UREEISAE
sys_err uint16  [=HIZZERIRAES
mode BT RBIRT . 0-B AR
W, 1-FERAREEH, R
Start_Multi_ DIFFte E &R HEH , shiE, 2-FRAKIFHE,
mode uint8
rag_Teach [R# 2
&S, -FERRIKNEN,
(i EMZSRHE B,
‘ . int8  [SensorfZ/%88, O-NULL,1-—
Set_Force_PMURB A {Ra SO0 | UNO PUEOTE
" . i, 2-7NEDH
osition  |E|B%K ,
mode untd  IMode: 1-EAIRR Z HhiiiT;
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—— S

. e [tEREEEAE; o-ERE
REAE
NI BN
load uintd  lioad: MARZREIT 0-E 4R
%, -TEYHRER
MWEHIREE o
meﬁmmgm;Fggﬁz joint: | Moat32[0] oy & e s iR A 12
[ = pIES = N
on_sState 0 force float32 HABTIHTIE
A 4
Six_Force m%@%;ﬂ\ force | float32[6] WM <%HEkE
Manual_Set |FoItRENE B
- % i i : eyt
- orce. Pose | joint nt16[6] |[MMESXSRE

7.2 BITETR
Fiz1THI, % RV65-B M2 AL, FF 30 LS ATTR#IE1L;
MR EMIN P SNWEER—BEMA, AR UERHERIT:

ping 192.168.1.18

AR EE ping @M AT LAGREE LU HR(E,

(5
rm_65_moveit_config/launch/rm_65_moveit_controller_manager.launch.xmil,

ECEMNE controllers.yaml XHEISEARS 2, BWT:

<launch>

<arg name="execution_type" default="FollowdJointTrajectory" />

<I-- loads moveit_controller_manager on the parameter server which is taken as ar
gument
if no argument is passed, moveit_simple_controller_manager will be set -—>

<arg name="moveit_controller_manager" default="moveit_simple_controller_manager/
]

. I KESF, BARD
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AL, BITUTe<EIEIT rm_control .

REBITFA— 1R, ITUU T BN rm_driver T 2/ I0E Movelt!
Y rviz:

http://www.realman-robotics.com

30' HERE, BATD



BITRINETE rviz PRIULE RN S ARR SELHNWME RS HERET—, W0
7-1 #M 7-2 Fis:

B 7-1 ELRHWBERS
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File Panels Help

(™ Interact | %3 Move Camera

O pisplays
Robot Alpha 0.5
State Display Time 0.055

Loop Animation
Showr Trail

Add
+ MotionPlanning

Context | Planning = Manipulation = Scene Objects = Store(

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 |+
arm = Planning Attempts:| 10 |+
Plan & Execute| StartState: Velocity Scaling: 0.40 |2
<current>  ~ Accel. Scaling:| 1.00 =
Goal state:
Executed Use Cartesian Path
zero X

V| Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints -
Replanning

None i Sensor Positioning

Reset 31fps

B 7-2 rviz P B R RS S A E RF—K

£ rviz REITHEEHA XA AT “Plan & Execute” &3, AJLIBERIEEN]
WE R rviz B Movelt IUKIRVERRiaEh, B 7-3 M 7-4 FimRo

File Panels Help

") Interact | "= Move Camera F = @
[ pisplays
Robot Alpha 0.5
State Display Time 0.05s

Loop Animation

Shaur Trail

Add
3 MotionPlanning

Context | Planning | Manipulation = Scene Objects = Store

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 =
arm > Planning Attempts: 10 &
Plan & Execute|  Start State: Velocity Scaling:/ 0.40 =

<current> - Accel. Scaling:| 1.00 =

Goal State:
Executed Use Cartesian Path

V| Collision-aware 1K
Approx IK Solutions

<current>

External Comm.
Path Constraints .
Replanning
None b Sensor Positioning
Reset 31Fps

Bl 7-3 rviz PHHE R R M BRRIETIEEMLE

HEVERE, BAT D
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E 7-4 ERVMWEIRER rviz P Movelt XN IEshEIMEEUE

8. Movelt'4RiZRGl--—-1H =R

8.1 #fik

LA, Movelt! GUI IREIINEEBIR, RELMEEZERBATMK,.
Movelt!BY move_group IR T EEM C++H Python FIZRIE API, ATLABEEENTR
I 15e R EE ZiaohiTHIRIAE X Th Ak,

8.2 SKILThAEE
1) EHRRARMABERYE
2) HH 28 AMSINAFEIOR

ZRERFREAES: rm_65_demo/src/planning_scene_ros_api_demo.cpp, &
RSCIR DL ERE

http://www.realman-robotics.com
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— SR

8.3 BITET

BEFTARE, BITUTHIE1T MoveltiEXR demo:

cd ~/ws_rmrobot/
source devel/setup.bash

roslaunch rm_65_moveit_config demo.launch

iz BEIfEE 8-1 Fix:

File Panels Help

M interact | <% Move Camera | J Select d = @

1 pisplays

» & Global Options

» v Global Status: Ok

b @ Grid v

= % Maotianblanninag

Add
+ MotionPlanning

Context | Planning | Manipulation = Scene Objects = Store

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 |5
arm = Planning Attempts: 10 =
Plan & Execute| Start State: Velocity Scaling: 1.00 |+
<current> - Accel. Scaling:| 1.00 =
Goal State: Use Cartesian Path
<currents> ~ V| Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints Replanriing
None ~ Sensor Positioning
Reset

31 fps

8-1 Moveltl/&R~ demo FRE

R A ATRGIFERER MoveltVisualTools iEEIEHIEFE1T, FRUEELE rviz
FRZRIN RvizVisualToolsGui 3@, ZRINRIESNE] 8-2~8-4 Fiik:

HEVERE, BAT D

http://www.realman-robotics.com

34




moveit.rviz* - RViz

Eile | Banels Jall

Add New Panel ] @ !

Delete Panel Ly

y & | Fullscreen F11 |
v| Tools
MotionPlanning - Trajectory Slider |

v| MotionPlanning [
v| Displays
Help
|

| | Views

+ MotionPlanning

Context | Planning | Manipulation = Scene Objects = Store:

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 |2
arm ~ Planning Attempts: 10 E
Plan & Execute| Start State: Velocity Scaling: 1.00 ..
<current> = Accel. Scaling:| 1.00 =
Goal State: Use Cartesian Path
<current> v/ Collision-aware IK

Approx IK Solutions

External Comm.
Path Constraints -
Replanning

None B Sensor Positioning

Reset 31fps

& 8-2 rviz  Add New Panel

| Eile Panels Help
: ¥ Move Camera [ Select Panel Type

| e

» % Global Options ‘
+ v Global Status: Ok %5 Displays
Help
» ® Grid )
> % innDl Selection
© Time
¢ Tool Properties
M8 Views
~ [ rviz_plugin_tutorials
[ Add || puplicate || re Teleop

> uiaviuaiiookad

Context  Planning | Manipulation S
Commands Query opt
|T| . planning Group:  p|
| Execute | arm - pl Description:
’ml Start State: ve  Apanel widget allowing control of a ROS pipeline
|T| <current> - Ac
Goal State: |
|Clear 0ct0rnap| [<curranl> vJ il
o Panel Name
|
Path Constraints | RvizVisualToolsGui
|None =0
* Cancel
Reset 31fps

8-3 rviz B0 RvizVisualToolsGui
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File Panels Help

\

moveit.rviz* - RViz

" interact | "5 Move Camera [ Select = = @

1 pisplays [x]

» & Global Options =

» v Global Status: Ok

» ® Grid v

w_ % _MatianDlannina N3 b
Add

% MotionPlanning [x]

Context  Planning | Manipulation = Scene Objects = Store« »

Commands Query Options
Plan Planning Group:  planning Time {s): 5.0 |+
arm z Planning Attempts: 10 |+
Plan & Execute  Start State: Velocity Scaling:| 1.00 |+
<current> - Accel. Scaling: 1.00 -
Goal State: Use Cartesian Path
<current> - v/ Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints .
Replanning
None -

Sensor Positioning

RvizVisualToolsGui

Next Continue Break Stop

Reset 31fps

8-4 rviz BERI0 RvizVisualToolsGui T2k

AL, RITUTaLRMIERITR:

cd ~/ws_rmrobot/
source devel/setup.bash

roslaunch rm_65_demo planning_scene_ros_api_demo.launch

BHEMIT 2B ESERERT = T rviz P RvizVisualToolsGui ER F A9 Next
A FIRIETIER, 0E 8-5 Fiiks:
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fhome/ubuntu/ws_rmrobot/src/rm_robot/rm_65_demo/launch/planning_scene_ros_api_demo.launch http://127.0...
XHF) REE) BTEV) BFR ) FEN(H)

PARAMETERS
* /rosdistro: melodic
* /rosversion: 1.14.10

NODES
i

planning scene ros api demo (rm 65 demo/planning scene ros api
demo)
ROS_MASTER_URI=http://127.0.6.1:11311

process[planning_scene_ros_apl_demo-1]: started with pid [50288]
[ INFO] [1629195905.209866372]: RemoteControl Ready.

Press 'next' in the RvizVisualToolsGui window

E 8-5 RN R BT FFREIETT

£ rviz = RvizVisualToolsGui ERHEY Next 3£ rI LAE R, ENEA
HRIBAUBERINT —NREWIE, HBEHSEDRINYMERT, W& 8-6 Fink:

File Panels Help
fhyinteract | %= Move Camera [T Select d = &

L pisplays [x]
» & Global Options =
» v Global Status: Ok

» & Grid v

» % MatianDlannina o ;
Add
%+ MotionPlanning [x]

Context = Planning | Manipulation = Scene Objects | Storet *

Commands Query Options
Plan Planning Group:  plapning Time (s): 5.0 |
arm = Planning Attempts: 10 +
Plan & Execute| StartState: Velocity Scaling: 1.00 |-

<current> - Accel. Scaling:| 1.00

Goal State: :
Use Cartesian Path

v| Collision-aware IK

i

<current> e

f“
s
®
!
|

Approx IK Solutions

External Comm.
Path Constraints 1
Replanning

None B sensor Positioning
<» RvizVisualToolsGui [x]
Continue Break Stop
Reset

31 fps

& 8-6 R A INYE

BRR Next ¥, AIUERMALETEE®, ERARZYERIINE
THEEA L, EHITEEMNN SRV S AN —E D 1NRE, SNE 8-7
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I S

FR:

moveit.rviz* - RViz

File Panels Help
) Interact | % Move Camera [ Select G = e

1 pisplays
» & Global Options
» v Global Status: Ok

» < Grid v
= % MakianDlannina 2
Add

# MationPlanning

Context | Planning | Manipulation = Scene Objects  Storet

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

<current> - Accel. Scaling:| 1.00 =

Goal State: :
Use Cartesian Path
Sl e v| Collision-aware 1K
Approx IK Solutions

External Comm.
Path Constraints e
Replanning

None ¥ Sensor Positioning

<» RvizVisualToolsGui

Next Continue Break Stop

Reset

31fps

8-6 YA MNEIN A L

BRRE Next #5ll, AIUBERMAENZENTEE, RRHEHYIEMIE
ALWAERRME, WE 8-7 Fik:
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\

File Panels Help

() Interact | %7 Move Camera

I pisplays %]
» @ Global Options —
» v Global Status: ok
b @ Grid v
» % MaokianDlannina

Add
+ MationPlanning [x]

Context | Planning = Manipulation | Scene Objects & Store( P

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

Use Cartesian Path
Sourenta V| Collision-aware IK
Approx IK Solutions

External Comm.
Path Constraints

Replanning
None z sensor Positioning
<¥» RvizVisualToolsGui [x]
Next Continue Break Stop
Reset

31fps

B 8-7 Mt BEVIARARIRH S

BREE Next &4, AILBEIMEEKLT, WEBMEMIZSHEERRT,
WNE 8-8 F:

File Panels Help

i) Interact | &= Move Camera

[ pisplays

» i Global Options

» v Global Status: Ok

» © Grid v

» % MatianDlannina

Add
¥ MotionPlanning

Context = Planning = Manipulation = Scene Objecks  Storer

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

Use Cartesian Path
Sl v Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints 2
Replanning

MNone ¥ Sensor Positioning

<» RvizVisualToolsGui

Next Continue Break Stop

Reset 31fps
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&l 8-8 1A MR FIZER

RAE Next #2H, ZEMITREBTERHARY, W0E 8-9 Fimxk:

ubuntu@ai: ~/ws_rmrobot

. o : ‘next' in the RvizVisualToolsGui window
to continue Tiw demo... continuing
[ INFO] [1629196901.542517583]: Detaching the object from the robot
and returning it to the world.

Waiting to continue: Press ‘next' in the RvizVisualToolsGui window
to continue the demo... continuing
[ INFO] [1629197120.254107363]: Removing the object from the world.

Waiting to tinue: Press 'next' in the RvizVisualToolsGui window
to end the de .. continuing
[planning_scene_ros_apl_demo-1] process has finished cleanly
log file: /home/ubuntu/.ros/log/f6e2845c-Tf3f-11leb-90ad-000c29123e0
b/planning_scene_ros_api_demo-1*.log
all processes on machine have died, roslaunch will exit
shutting down processing monitor...
. shutting down processing monitor complete
done
ubuntu@ai:~/ws s i

& 8-9 A= ML T RIiBTERIBRH

9. MoveltiZriz T fll---EFE A&

9.1 ¥R

R GFIREES A Python ES, EAT MoveltBd move_group FeEHY Python
API SEI, JREAESIE . rm_65_demo/scripts/moveit_obstacles_demo.py, &
RSEI AR FR,

0.2 SSIIIhEE

BEIUNBANEHEIBREEETFN “zero” UL, AREHEFHRIMN—
table MERRIERY), BAGLLVIZS A BohBHRERYEEIE] “forward” ﬁlﬁ,
=EBILVIZE A BohEARERYIEIRE “zero” I

9.3 BITET

BEITHRE, BITUTESIETT Movelth& R demo:

http://www.realman-robotics.com
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cd ~/ws_rmrobot/

source devel/setup.bash

roslaunch rm_65_moveit_config demo.launch

iz BoEE 9-1 Fiin:

moveit.rviz* - RViz -]

File Panels Help
fyinteract | =7 Move Camera  [] Select d o= @

C pisplays

» & Global Options

» " Global Status: Ok

» © Grid v
» % MatianbDlannina

Add
+ MotionPlanning

Context | Planning | Manipulation | Scene Objects | Storet

Commands Query Options
Plan Planning Group:  planning Time (s): 5.0 =
arm = Planning Attempts: 10 |+
Plan & Execute| Start State: velocity Scaling:[ 1.00 |-
<current> - Accel. scaling:| 1.00 =
Goal State: Use Cartesian Path
e Henl V| Collision-aware IK

Approx IK Solutions

External Comm.
Path Constraints :
Replanning
None 5 Sensor Positioning
Reset 31 fps

9-1 Movelt/&R demo RE

BT — MRS, BT T A R anREHR T

cd ~/ws_rmrobot/
source devel/setup.bash

rosrun rm_65_demo moveit_obstacles_demo.py

TRIB1TE, 7 rviz BRI UERIGSEHHRINT —1 table ¥11K, AEHEEA
B table IZ1TE forward i, &EM forward {2 BohEF table [B1F|
zero U2, & 9-2 Fi::

HEVERE, BAT D
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moveit.rviz* - RViz o) -

File Panels Help

' Interact | £ Move Camera ] Select o= @
L pisplays [x]
» i Global Options E
» v Global status: Ok
» @ Grid £

w» % mMatrianblannina o =

Add
# MotionPlanning [x]

Context | Planning = Manipulation = Scene Objects = Storet |»

commands Query options
Plan Planning Group:  planning Time (s): 5.0 =
arm = Planning Attempts:| 10 =~
Plan & Execute| Start State: Velocity Scaling: 1.00 |+

<current> < Accel. Scaling:| 1.00
Goal State: "
Use Cartesian Path
surere. = v/ Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints 5
Replanning

None 5 Sensor Positioning

Reset 31fps

9-2 HlEs A B EBEHR

10.Movelt!4mi2RFI---pick and place

10.1 Bk

RGUREEA C++E5, BB T MoveltBJ move_group &Y C++ AP
S, BRACERAIE . rm_65_demo/src/pick_place_demo.cpp, ERSZITILCES
AR

10.2 SEELTHEE
EIFRE B e B R S E I TE R B A B IS E M,
10.3 IBIT&ER

BT ALK, RITUTEa<IE1T Movelth&ER demo:

cd ~/ws_rmrobot/

source devel/setup.bash

roslaunch rm_65_moveit_config demo.launch

rviz BEEEE 10-1 FRR:

http://www.realman-robotics.com
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File Panels Help

SR

fyinteract = Move Camera [} Select = = @
1 pisplays [x]
» i Global Options =
» v Global Status: Ok

» & Grid v
w % MakianDlansina

Add
+ MotienPlanning [x]

Context = Planning | Manipulation | Scene Objects = Store: |

Commands Query Options
Plan Planning Group:  planning Time (s):/ 5.0 |
arm 2 Planning Attempts:| 10 |+
Plan & Execute| Start State: Velocity Scaling: 1.00 |+
<current> - Accel. Scaling: 1.00 =
Goal State: Use Cartesian Path
<current> - ¥ Collision-aware IK
Approx IK Solutions
External Comm.
Path Constraints :
Replanning
None -

Sensor Positioning

Reset

31 fps

10-1 Movelt/&R demo RE

BITA— 1 HILL, BITUUT M IETT pick_place_demo Tim:

cd ~/ws_rmrobot/
source devel/setup.bash

rosrun rm_65_demo pick_place_demo

TRIBTE, & iz FEUEEZEPRNT =M, 253IRATRF
M—MMEBBArY, ARV AR BN E R BirMEEIVIS8A L
TRIITEE, BB HITIEHMEEAMIERER S — 1R F LAGRERHE,
a2 AR zero B3, WE 10-2 F7R:
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Eile Panels Help

-y interact | 7 Move Camera [ Select $ = @&
[ pisplays [=]
» @ Global Options —
» v Global Status: Ok

» & Grid V!
> % Matinnblannina

Add
+ MotionPlanning [=]

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

Commands Query Options
Plan Planning Group: Planning Time (s): | 5.0
arm = Planning Attempts: | 10
Plan & Execute Start State: velocity Scaling: 1.00
urrent> ~ | Accel scaling: 1.00

Goal State: .
Use Cartesian Path

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

- Replanning

None = Sensor Positioning

urrent> >

Path Constraints

Reset 31fps

10-2 pick and place BT R

11 38 WeHl 28 AR BI--—-Moved <L

11.1 #ER

ROS T /= api_moveJ_demo B iE#/rm_driver/Moved _Cmd & MoveJ
BLREATME. TIMERIK Movel IELEBIANERE TR EEEL!
HizHINmE Eoh. ARFLREEA C++E, BAEKIMAAE TR, RABA

& rm_65_demo/src/api_moved_demo.cppo

11.2 SEELTHEE

BEX ROS T/ api_moved_demo, T R&%/rm_driver/MoveJ_Cmd
FIEFR rm_msgs:Move] FEELEE CEERNBIEFENR 7-2) , ZHEESHW
BRI XTHNAEGERUNEITRERFES. S ARITIR rm_driver BIITiH
& /rm_driver/Moved_Cmd, FRBX rm_msgs:MoveJ AMIE R, rm_driver f&
M rm_msgs:Moved JHERBG, FizRAE@EE JSON X EEHEiE Socket
REANMMWE. NMERKE Movel 5L URNMEXTAER, BIEVWENRN
HEMBEANEEMNRREZ, HIERISXTERIENAE,

44I KESF, BARD
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11.3 BRI

BEITHAE, ITUT&H<IBTT roscore:

rocore

REFTH— 1 #&E, BHITUTHRLSEITNSS AR = rm_driver:

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_driver rm_driver

e rm_driver Babfa, B 11-1 Fimmo

realman@ubuntu: ~/catkin_ws

XE(F) RIE(E) EE(V) ER im(T) FEEA(H)
realman@ubuntu: cd catkin_ws/

realman@ubunt n_ws$ source devel/setup.bash
realman@ubunt n_ws$ rosrun rm_driver rm_driver
[ INFO] [1655954059.099500863]: subscribe chassis_topic!

[ INFO] [1655954859. 1866602391 [*rkikskkkhiokshihhhohshhhhiskhhhhdskshdhdsksohkhdohshhhhddkdhhhiddhhhidsdsrhksdhrhhsds|n

[ INFO] [1655954059.106709830]: Connect RM-65 robot!

ﬁ INFO] [1655954059. 1067749181 [*¥*¥kkkshadsdshrdhhs kb khhhdkkkhhd bk hh bk hhk kb AR hh bRk IR ARk R A RI R R RHE| )

11-1 T8 rm_driver BEIEINHRE

BITHA— & ImEITU TS, 1517 api_moved_demo TR, =HIALH

BREATNEEEAE,

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_65_demo api_movedJ_demo

HERE, BATD

http://www.realman-robotics.com

45




T i1

BITRIE, MBS T XTRMEERE, BRIEEmEEEMNE.

WE 11-2 58 11-3 Fimro

11-2 NBVRE 11-3 17 Moved 5L RN E (L&

12359 IR ABRTH—Move_P $59

12.1 5k

ROS T = api_moveJ_demo BiFiE#/rm_driver/Moved_P_Cmd #
MoveJ_P 5 RIXLEVAME MM EEU Movel_P 15 FiBIE AEF R E AT
BRI HIZFINME T, ARFURSA C++HE, EASIIRARE TR,
BARBEAIE: rm_65_demo/src/api_moved P_demo.cppo

12.2 SCEAThAEE

H & X ROS T /= apimoveJ P demo , Z T = &
/rm_driver/MoveJ_P_Cmd A& rm_msgs:Moved_P REHE CEERZA
R 7-2) , WHEREENME RGN BEFUIZUREITRERER. MBAR
& T R rm_driver B & 3T @ & & /rm_driver/MoveJ_P_Cmd , 3% BX

rm_msgs:Moved_P RIS B rm_driver fi##7 rm_msgs:MoveJ_P HERBG,
O

http://www.realman-robotics.com
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BizHA@EE JSON hiX FEHEIT Socket KANME., TS ZUE
Moved P 18 UMRNWE RKimAIZEG, BV ERNSPEMRE LS XML
R, FITFINME RigDAIBEE ML, 1ZI5SHBEIRMIZEN TN E R i
FE=FOLETFEREYIRENME, AREERZIESHSUBR, SNERMIZES
HiE! 5 Moved IESARIMNZE, Moved P 18BN E Rim AL ZIT IV E

— -

1&5/)o
12.3 iIB1TRT

BT AR, BT TaR<IETT roscore:

rocore

REFTH— 1 #&E, BITUTHRLSEITNSS AR = rm_driver:

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_driver rm_driver

e rm_driver Babfa, B 12-1 Fimmo

realman@ubuntu: ~fcatkin_ws

XH(F) HEE EE(V\ R M FEEH)

realman@ubun /

realman@ubuntu: ki ource devel/setup.bash
realman@ubuntu: rosrun rm_driver rm_driver
[ INFO] [1055954059 099500303]: subscribe chassis_topic!

[ INFD] £1655954059.106660239]: " ********* Tk TR TR I E I IIE IR IR E T IR * e e e v e gk ke 'itdxit*'i**'i**'i*'iul*'ﬂ'i*'k*'ﬁ**'ﬁii'ﬂ*\n
[ INFO] [1655954859.106709830]: Connect RM-65 robot!

IJ_'_IINFO] [1655954059. 1067TA9LB] 1 [ Hkkdeskshskskskskdeh sk sk ok k ok sk ok sk ok ek ok ook ok e ook s ok sk sk ok ok ok koo ok oo oo ook ok \n

12-1 T34 rm_driver BEIEINHRE

http://www.realman-robotics.com

" I HyEE, BT



T i1

BTA— MR HRITU TS, 1817 api_movel_P_demo T, &I

WE Rim 2 A E (L2

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_65_demo api_movedJ_P_demo

BITRE, NMEBRIEBIGUEEHEEEMZE, NE 12-2 58 12-3

Fii7zRo

12-2 HUMEIRIE 12-3 $11T Moved_P 5L GBI E (I £

1348 S BAHBABERE-—Movel 159

13.1 ¥R

ROS T 5 api_movel_demo &@iT &R /rm_driver/Movel_Cmd ¥ Movel
B RIELNME, NWMERZEI Movel 5L EBENEPEREATEMERZML
FiEFINE R E IR IR A ELEthRIEE UL, ARFIRIEA C++14L53,
BRI A ER, JBABAIE: rm_65_demo/src/api_movel_demo.cppo

http://www.realman-robotics.com
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13.2 SEELThEE

BE X ROS T 5 api_movel_demo, %1 =& #/rm_driver/Movel_Cmd
FIEFRY rm_msgs:Movel KEUEE CEEABIERR 7-2) , HEEENMW
BRIBHNERMUIZEUREITRERES. M ARET R rm_driver BT 5 IE>R
/rm_driver/MoveL_Cmd, 3XKBX rm_msgs:Movel RBYE SR, rm_driver f&#
rm_msgs:Movel JHERBRGE, FizREEE JSON hiNEtEHEE Socket &
LNHE. TMEREIE Movel I8 URNWE RHALS, BIVME R
SR EANEENLEBRRER, HiTFNmERRAEZIEEEMNE,

13.3 BITER

BEFIIAZE, BT TaR<IE1T roscore:

rocore

AR A— &R, HITUTHSETINSSARIITI & rm_driver:

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_driver rm_driver

5 rm_driver Babfa, B 13-1 Fimo

http://www.realman-robotics.com
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realman@ubuntu: ~/catkin_ws

XHH(F) fRIE(E) EE(V) BEG) Lim[ #FEiH)
realman@ubuntu: cd catkin

realman@ubun source devel/setup.bash
realman@ubuntu: rosrun rm_driver rm_driver
[ INFO] [165595 .05 63]: subscribe chassis_topic!

[ INFO] [1655954859.106660239]: [***#¥sksikssihkkss ik ek ok Fk kKT Kk e AT ]
[ INFO] [1655954859.106709830]: Connect RM-65 robot!

ﬁIHFD] [1655054050, 106TTADIB] 1 [*% ks ishesheseeokdeshsh e ek ok s ook oo e oo ek s oo ok s e e \n

13-1 T/ rm_driver BEIEINFRE

BIA—TMHRIRHRITUATSHS, B1T api_movel_demo Tm, EHINIH
BRmOELEIREEMNE, NEEVMERENYIEFLIAFCATEETR,

FiEF, BLET Moved_P EHRINMEB BHARMURSEETEMUE (ZUE
A RIENUBE 1T Movel RIMB RIRAIZERANEX) , AEEE Movel <=l
M E Rim SR Z 8 H Gt E BIRUIE,

cd ~/ws_rmrobot/

source devel/setup.bash

rosrun rm_65_demo api_movel._demo

BTG, TIWERmBEDIBUZGELEoIEIIEEME, WE 13-2.
13-3 5B 13-4 Firro

http://www.realman-robotics.com
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13-2 MWMBWBMUZE B 13-3 iTMovel 58S B 13-4 1758 Movel 8%

IRy A== SpURE RS [EEIMRE (2
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