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5.1 /23 ROS2GO

RAITRA PR T BRI ED A A9 ROS2GO XER U £, FETE ROS2GO H 42 35 ¥ & T A= i Bt
0 — % E ROS AR _EAIHL, HH 7 T B H ROS2GO FF 4R AL 2 ik !

ROS2GO KR U £

(1) ¥ ROS2GO i A\ PC, Jazh/HE )5 PC, JE#EA BIOS 13 B fif H VERI 51 5 U # a3,
CAFEZSSH) PC, #EA BIOS R4 17 0A FiANE, BiRiESHMEH pC Esh 720

Boot Hanager

ager (ST1000LHO24 HN-H101MBB)

for IPv4 (68-F7-28-2B-80-68)
0 for IPv6 (68-F7-28-2B-80-68)

d 1 to change option, ENTER to select an option

BIOS & U EairnEE
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ROS2GO

L By Tianbot J
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ROS2GO R4t & 1H

5.2 _bfr#l ROS FRIEIE

PROBOT Anno i I 3& T ROS 355, W7 ZAE H A1 PC i %3 Ubuntu & 48 fl1 ROS
MR, ESHUTHBELE, B4ha]5% GitHub YA H README SCHY:

http://wiki.ros.org/Robots/PROBOT Anno

5.2.1 %% Ubuntul6.04 Z%

(1) "R ARGE A 22 SR 223, MR 27 (A 7 7E 20GB LAL, % FEbA

http://www. ubuntu. com/download

(2) FEmE e ja s WE A P B R G AR B =/ ORPE BARTE DL ) -
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http://wiki.ros.org/Robots/PROBOT_Anno
http://www.ubuntu.com/download/

Featured Application

Ubuntu Software | Other Software _Updates | Authentication AdditionalDrivers  Developer Options

Downloadable from thell

Canonical-support
Communiwmaintai‘
Proprietary drivers f

Choose a Download Server

~ China Select Best Server
ftp.sjtu.edu.cn
mirror.lzu.edu.cn

mirrors.aliyun.com
mirrors.cn99.com

Software restricted

mirrors.cqu.edu.cn
X | mirrors.huaweicloud.com b

Dovnload from _Oth' mirrors.nju.edu.cn T
mirrors.njupt.edu.cn

mirrors.opencas.org

Editor's Picks () seurce code

Installable from CD-ROJ

Toinstall from a CD-RQ Protocol: | http -

|
1 Cancel Choose Server F

Revert Close

(3) FEAIHRAG T 74, SR R G-
$ sudo apt-get update
$ sudo apt-get upgrade

(4) fFELmE NI T4, %% Git T H:

$ sudo apt-get install git

5.2.2 FHAZE (HEHTH)

(1) 7E Home H 3¢ IR .

$ git clone https://github.com/ps-micro/PROBOT Anno

(2) #EA/home/USER_NAME/ PROBOT Anno, #1723 R4

$ ./install.sh

UM301 (v1.0)
2019-05-13
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BATE, KI5 R

PROBOT Setup Assistant[v1.0.0]

---- WWW.ps-micro.com ----

0. Install ROS
1. Install PROBOT dependent packages
2. Install PROBOT packages

3. Install all environment

[Warn] The system version: Ubuntu 16.04.5 LTS
[Warn] The ROS version: kinetic

please choose [0~3]:

w3, Bl —8E%edE ROS FFRMIES FAINL, BUKIKEIN 0. 1. 2 /3D 22X N K
G
A\ EE
1.2 % 5% B & M GitHub B O 3K B omy W AR % ¥ &EOH 2
/home/USER_NAME/probot_anno_ws/src/probot_ros, < J& W] K&K 3 T 1Z A JE S, 1M
Home H 3% N ) PROBOT_Anno ¥ #1 9 Jo 2, DA 1k 5 O DA 20 55 22 2% Rl D ] I 422 A e
/home/ USER_NAME/PROBOT_Anno X143
2. 74 —H A A AR EVEIE W AE A, 15 2 A\ /home/USER_NAME/PROBOT_Anno Ff /X #4
1T 2 B K install.sh . 15 2] 12 1T 7£ /home/USER_NAME/probot_anno_ws/src/probot_ros H
&N RE A,

UM301 (v1.0) PROBOT Anno HUHE H ' A7 28
2019-05-13



5.2.3 EHmS s

(1) ¥ ROS A5

sources.list ;& Ubuntu R Gt PR A7 A IR L HE 1 ST, 47T Jetc/apt B R, AT EH
ROS A YRt ik 8 I B0% SO 2, W OR Ja 2R 22 25 vl LIE A 4K 2] ROS AH O A 1 T 2 h
i

FELIA AL R 5%, AN ROS B 5 AT IR ELR -

$ sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(Isb_release -sc) main" >

/etc/apt/sources.list.d/ros-latest.list'

(2) W=
TEA SR AN N4, NI E.

$ sudo apt-key adv --keyserver hkp://ha.pool.sks-keyservers.net:80 --recv-key
421C365BD9FF1F717815A3895523BAEEBO1FA116

(3) ‘&34 ROS B[ 72 ¥l

ROS RGAEH R, WERZIIREE. REBFEMT R, Frbl ROS B 7 WAt 7 2
23T X IATHR EAE R e B LR (Desktop-Full) o X2 VHELE I —Fh 22287
X, BT EE ROS RN ThRE (R 0ThREf. M@ T HAEENSED , E6085HFE Rl
NIBH . Thagth (20/3D &AThae. Hlas At EIEE . 5 ESMSE) DA THE (rviz
ARG TR . gazebo T EMEL. rqt THAESE)

FELIME AN i, 23 ROS ST 58 FE R -

$ sudo apt-get install ros-kinetic-desktop-full

3=
A &=
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T A 236 77 30, #AS AT BRKE ROS #EIX NI BT A DhRb G e & B i b, 755 B
fi F AT AR U T R AL R T A U DB AL, e A% I T
$ sudo apt-get install ros-kinetic-PACKAGE

HAd PACKAGE NINFER A, 140 Movelt! ThREAL 22 B dn U0 -

$ sudo apt-get install ros-kinetic-moveit-full

(4) ‘z% ROS i T. A

rosdep #& ROS 1 H i ff) T H, T EIIRER VIR 2R R, [R]IN t E K
ROS #Z L INAe A AE A B T R, 5ei bl b3 bR, F5 08 ™ ey 23T WIda th fi e
s

$ sudo rosdep init

$ rosdep update

(5) BLEMEALE

WAE ROS LA I d&E B T, ERIAEJopt B812 N TGS T, SANEAH
FH 235 N\ ROS #r 4>, FTUALEAS 2 BT, IR HEN RS E#HAT R RIS, ik RFRem @
AT R B A T EAL E .

Ubuntu BRI FH R 2% 3 2 bash, 7E bash Hi% E ROS HFEARE MW T

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

$ source ~/.bashrc
WRARE 12 zsh, IFEEDR DLy & H 1 bash #E R zsh:

$ echo "source /opt/ros/kinetic/setup.zsh" >> ~/.zshrc

$ source ~/.zshrc
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R AR A A A R, A BT AR, iR BN bash B zsh it B 3
b i BRSSP & /A BB B TR /& 3T I~/ bashre B ~/.zshre SCIF, $E B
BAABRER L, BUO N ROS ATFIRAFIRH

(6) 2R
BEANEAT — LR LR DI RE T MBI DI RE R, 7 2K &

$ ROS_VERSION="/usr/bin/rosversion -d’

$ sudo apt-get install ros-$ {ROS_VERSION}-moveit-*

$ sudo apt-get install ros-${ROS_VERSION}-industrial-*

$ sudo apt-get install ros-$ {ROS_VERSION }-gazebo-ros-control

$ sudo apt-get install ros-${ROS_VERSION}-ros-control ros-$ {ROS_VERSION}-ros-controllers
$ sudo apt-get install ros-${ROS_VERSION}-trac-ik-kinematics-plugin

$ sudo apt-get install ros-${ROS_VERSION}-usb-cam

(7) F#. ik, 2% BAKL
£ Home H 3 T AIEE K probot_ws/src, 1E1% H T T ERID:

$ git clone https://github.com/ps-micro/PROBOT _Anno

[51 1] probot_ws [RI#¢42 &, {8 H LA fir & 304790 19 EALAL:

$./catkin_make

(8) WHE LAFZ A EAL &

$ echo "source ~/'"WORKSPACE PATHinstall/setup.bash" >> ~/.bashrc

$ source ~/.bashrc
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5.2.4 ®REPC IiHEAIP

PC S MU E it N ZRIE 1S, UMV IERIA IP 2 192.168.2.123, NARIFIEB(EER:, IH1E
PC Ui it B B AS 1P, Hubik P ERAE 192.168.2. XXX

Editing Wired connection 1

[Tyl L Al Wired connection 1

General Ethernet 802.1x Security DCB  IPv4Settings | IPv6 Settings

Method: | Manual v |
Addresses
Address Netmask Gateway Add
192.168.2.101 24
Delete
DNS servers:

Search domains:
DHCP client ID:
| Require IPv4 addressing For this connection to complete

Routes...

Cancel Save

5.3 _EAHLTiREN A

B, Sl BT o X TR, 3Ty 6 AN X

® LTI E X

® ROS Movelt! A # {32 X :

® EHHLHEX
PR/ ENAEE Y e . ML NIEHIERE/BRAE . 15 1R88 . IRESTRAIT

® MR EIRIX:
RIRHLER N T SE PR AL LS A bR fL e, (6 AR TR 88 AN AR S 4t 3 BR AT 202 H br iz
%

® |0 X
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B 10 B N 4 )
® =z X

S 22 8] R Bl A A A ] 3 5

PROBOT_Anno.rviz - RViz

I pisplays
» & Global Options

» v Global Status: Ok i | | Enable " %%@ﬁ‘; FE\J {f . Joint | Pose
» & Grid - P

x| & Toolbar =] & Movement

&
v 3 MotionPlanning = Joint 1 (000.00):
» v Status: Ok
Move Group Namespace
Robot Description robot_description

. zizﬂ‘llréiz;em%{tﬁ:f{ ' ?i‘j maove_group/monitore

* Scene Robot Joint 2 (000.00):
* Planning Request
* Planning Metrics
* Planned Path
* , RobotModel
r ok TF

& ER X

Joint 3 (000.00):

(T

Joint 4 (000.00):

T

Context Planning Manipulation Scene Objects Stored Scenes Stored States Status
Joint 5 (000.00):

Planning Library

OMPL Planner Parameters

<unspecified>

Joint 6 (000.00):

ROS MovelIt! nJ¥piki=hilx

Warehouse
Host: (127.0.0.1 Port: | 33829 | _ Connect 10 % | e
s 10 $I E Joint Velocity (10)
Workspace Oulput 10s
Center (XYZ): 0.00 . | 0.00 - |0.00 Y 1 2 : ] 4 5 (] T 8 -
size (xv2): 2.00 : (200 : (200 s npHEi:
Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click: Move Z. Shift: More options. 31fps

5.3.1 EHIEZEBTIGE

(L iR/ EHIAE T
s Z A AT 07 R EAA B VI, 15 55 A 4E Disable RZS T HAT VIR ER AT

Sim RN Y HTAL T B35S
<» Toolbar x

Sim Enable | Disable Stop No Errors .
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Live 7R 4T AL T H LI HIA 5
<» Toolbar

Live Enable | |Disable No Errors .

(2) Blas NIzl fERe/Frig
siifi Enable RIfERENLAS N1, sidh Disable Birfie (FEFEIAEL FLHMAE) o

ZLAT RoR AT AL N AL T30 BR AE RS
<» Toolbar

Live Enable | Disable Stop No Errors .

2R AT 2R AT HLAs N AL T4 IR A
<» Toolbar

Live Enable | |Disable Stop No Errors .

5.3.2 #a)E#

(1) Rt bR 8 CLAEHL A AR Zeim R BR b, AR bR 2 B T S L As N, RS FR TR
BN O RPLE N Ry HARL 2, TR RIS AR Dy 2 1 LR 4

(2) BRI e K Ta] BRAATBL 28 N sh (I A& E CHrtl, 188 100%, Bk
BARNKE -

UM301 (v1.0)
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PROBO’

O pisplays % & Toolbar % <» Movement £3
» & Global Optians ;

» v Global Status: Ok i i = . Joint | pose

» @ Grid = 3

v 3 MotionPlanning &

Joint 1 (000.00):
» + status: Ok

Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitore...
» Scene Geometry
b Scene Robot
» Planning Request
» Planning Metrics
» Planned Path

Joint 2 (000.00):

» i, RobotModel &
> FTF &
Joint 3 (000.00):
+
Joint 4 (000.00):
Add Duplicat F e ena
+
¥ MotionPlanning %

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

Joint 5 (000.00):
Commands Query Options

Plan Select Start State: Planning Time (s):| 50.00 =
Execute Select Goal State: — Chwtl ul

Plan and Execute . Velocity Scaling:| 0.50
o <random valid> .

Joint 6 (000.00):
Acceleration Scaling:| 0.50

Update

[ Allow Sensor Positioning

Clear octomap

] Allow External Comm. & 10 3
Path Constraints [ use collision-Aware IK Output 10s: Joint Velocity (10)
None & [ Allow Approx IK Solutions 01 02 3 Oa Os e a7 Os
Goal Tolerance: 0.00 5 Input I0s:
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31fps

(3) s ROS Movelt! P ALl X ) Planning #7325 71 H 1] Plan and Execute %88, #1285 AfH
AN Rz (Gaahid 24, Plan and Execute %8828 KT HANAT#:1E, TR YRishiEse
B o

ROBOT_Anno.

Displays x ¢ Toolbar x ¢ Movement x
Py
» # Global Options

» v Global tatus: Ok nable | [pisable| stop!| [ NoE . Joint | Pose
» ® Grid ]
&

v ¥ MotionPlanning Joint 1 (46.48 degree):
» v status: Ok

Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/manitore...
Scene Geometry
Scene Robot
Planning Request
Planning Metrics.
Planned Path

» i, RobotModel

> - TF

Joint 2 (-23.60 degree):

veveew

a8

Joint 3 (-17.10 degree):

Joint 4 (12.11 degree):
Add icate emove

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

Joint 5 (59.05 degree):
Commands Query Options

Plan Select Start State: S Planning Time (s): 50.00 2
select Goal State: R Planning Attempts:| 10.00

Velocity Scaling:| 0.10

<random valid> s = Joint 6 (41.69 degree):
'Stop T Acceleration Scaling:| 0.10
dpcate. ["] Allow Replanning *
Executed [1 Allow Sensor Positioning
Clear octomap .
(] Allow External Comm. & 10 x
Path Constraints & use collision-Aware IK Output I0s: Joint Velocity (10)
- [T Allow Approx IK Solutions O N 0 N &l N N 0
None = PP 1 2 3 q 5 6 7 8 =
Goal Tolerance: 0.00 v Inputios:
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31fps
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CON IR Y NN IR VA S e ESN SR AR DAZAS

He

PROBO RViz

HEF SRR 2 E S, Hlas Nisahss

3 pisplays % < Toolbar < Movement

» & Global Options v

» + Global Status: Ok Live cnable  Disable . Joint | Pose

» & Grid )

v ¥ MotionPlanning ~ Joint 1 (-13.61 degree):
» v status: Ok

Mave Group Namespace
Robot Description
Planning Scene Topic

» Scene Geometry
» Scene Robot Joint 2 (-32.74 degree):
» Planning Request
» Planning Metrics +
> Planned Path
» ik, RobotModel =
> TF &
Joint 3 (-1.50 degree):
+
Joint 4 (29.59 degree):
Add

¥ motionPlanning
Context | Planning | Manipulation Scene Objects = Stored Scenes

Commands Query Options

robot_description
move_group/monitore...

Stored States = Status

Plan Select Start State: N Planning Time (s):| 50.00 :
select Goal State: N Planning Attempts:| 10.00 -

Plan and Execute "
= <random valid> e

Acceleration Scaling:| 0.10

Velocity Scaling:| 0.10 2

&

+

Joint 5 (79.07 degree):

&

Joint 6 (-34.27 degree):

Update "] Allow Replanning +
Executed [ Allow sensor Positioning
Clear octomap -
["] Allow External Comm. & 10
Path Constraints [ Use collision-Aware Ik Output 10s: Joint Velocity (10)
None = ] Allow Approx IK Solutions 01 o s a Os s b -
Goal Tolerance: 0.00 Input |0s:
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 29fps

5.3.3 XPEE "3

(1) R EBI AT A ThRELE A M iE 3h 4% H X HY Joint FRZETIH
(2) Wi Ke+. -kl mizs), MUY Joint Velocity 2% Rl T 1B BIEFE .

UM301 (v1.0)
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<» Toolbar % <» Movement

Live Enable  |Disable o Errors . Joint | Pose

Joint 1 (9.78 degree):

&

Joint 2 (-32.74 degree):

¥

Joint 3 (-1.50 degree):

¥

Joink 4 (29.59 degree):

¥

Joint 5 (79.07 degree):

¥

Joint 6 (-34.27 degree):

¥

® 10

Output 10s: Joink Velocity (25)
(14 0z O3 4 Os Oe Oz MNa —

Input 10s:

30 fps|

5.3.4 T1ETIEA3)

(1) =0 ST A DhREAE A iz B4 ) X ) Pose hRZs Tl .
(2) WK+, -A[EEHILES AR EHAT TAES 8] 538, TR End-Effector Velocity 1& 25 AJ
AT IB B
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< Toolbar

% < Movement
Live able | Disable

x
Joint | Pose
X (349.5mm):
i
Y (62.3mm):
i
Z (343.9mm):
+
Roll (1.57):
+
Pitch (0.30):
i
Yaw (0.81):
+
@ 10 o
Output 10s: End-Effector Velocity (30)
(11 TN 13 [1a 85 e L7 [ liée —}
Input I0s:
31 fps
5
5.3.5 10 7Y

10 I ThAELE 10 $2 1] X
(1) BbrAFEEE R T (Output10s) , B H4d (0/1) , ¥ HSHTHI T HE
T AR R A BEAG FE P A i

(2) f£ Input10s —+=, W& B A OB TES (0/1) , 55 7RI HE FT 0 4
AR

& 10

X
Oultput |0s:
1 2 & 3 = 4 (s 16 [ 18
Input 10s:
UM301 (v1.0) PROBOT Anno HUHE H ' A7
2019-05-13
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54 HPFE

EAZHL ROS PREEFE i 5 i BV AT 4E PC _EHEAT SANLOT B, oIS HI S ML brbl s A .
LA N a4, 8 8 EALHLIEBE A A HIA 85

$ roslaunch probot_bringup probot anno_bringup.launch sim:=true

moveit.rviz* - RViz

@ interact | % Move Camera [ iSelect 4 =

v

I3 Displays

» # Global Options
» v Global status: Ok
> @ Grid

» 3 MotionPlanning
» i, RobotModel

> )& TF

BeEg

Add

% MotionPlanning

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

Planning Library

OMPL Planner Parameters

<unspecified>

Warehouse

Host: |127.0.0.1 Port: | 33829 | Connect

Workspace

Center (XYZ): 0.00 2 |0.00 2|1 0.00
size (XYZ): 2.00 .| 200 2| |2.00
Reset

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

3=
A &=

it FH DA fr & R sh (0 AU A AL AT T~ R s A A rzal, ks .

31fps
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5.5 HEAHLEAT

4 =
A =

P #s LG, PROBOT #XIEF R4 T B4 20s Ja BN 8], J& 8l 58 A5 M4 NS 3% 6 74 452 i)
PP o U A DR T B A 2200 75 S P 2l ROS VALY BN EE B daH g S L, JRE S ROS
AL,

(D RGRshERMSE, R T4 E30 ROS EAIHL, 1EFIANUE AL THIA6 A4

$ roslaunch probot_bringup probot anno_bringup.launch robot ip:=192.168.2.123

I3 pisplays % & Toolbar % <» Movement
» & Global Options

» v Global status: Ok sim Enable | | Disable ; Mo Errors . Joint | Pose
> @ Grid =

v ¥ MotionPlanning [}

Joint 1 (000.00):
+ v status: Ok

Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitore...
> Scene Geometry
> Scene Robot
» Planning Request
» Planning Metrics
> Planned Path

Joint 2 (000.00):

» i, RobotModel &=
» > TF &
Joint 3 (000.00):
4
EE
0 RIS T FAHRBRNME SR, SNEERSHEHIE »
B Efi#l. Joint 4 (000.00):
Add

| { L 4
% MotionPlanning ¢
Context | Planning | Manipulation =Scene Objects Stored Scenes = Stored States | Status
Joint 5 (000.00):
Planning Library
OMPL Planner Parameters

<unspecified>

Joint 6 (000.00):

Warehouse
Host: [127.0.0.1 | Port: | 33829 [ | Connect & 10
- Joint Velocity (10)
Workspace Output 10s:
Center (XYZ): 0.00 | 0.00 2| 0.00 o R 02 L3 4 [ s Oes Or Os =}
Size (XYZ): 2.00 2 [2.00 2 [2.00 A INPUEIOS:
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options 31fps

(2) bAMLUE S E BN BizdT, 7 adssiles b 5/ 5 U e sisd, Ui s J5AL
EHARE, %8 EIR Live:
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PROBO'

1 pisplays

» & Global Options

» v Global Status: Ok
Grid
MotionPlanning

v Status: Ok

Move Group Namespace
Robot Description
Planning Scene Topic
Scene Geometry
Scene Robot
Planning Request
Planning Metrics
Planned Path

» i, RobotModel

» )= TF

av
v

vYyvy

v

Add Dupl

3 MotionPlanning

Context | Planning | Manipulation Scene Objects | Stored Scenes

Planning Library

OMPL Planner Parameters

<unspecified> &

warehouse
Host: |127.0.0.1

Workspace
Center (XYZ): 0.00 2/ |0.00
Size (XYZ): 2.00 . |2.00

Port:

&
&

robot_description

move_group/monitore...

aE

Stored States | Status

33829 [ | Connect

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

210
Qutput 10s:
O

Input 10s:

% < Movement

Joint | Pose

Joint 1 (000.00):

(3) ridriZHIRE L RE/ PR AETC e, (ERENLAS ANIEM], ORI T 2 vt

PROBO'

1 pisplays
» % Global Options
» v Global Status: Ok
» & Grid
v 3 MotionPlanning
» v Status: Ok
Move Group Namespace
Robot Description
Planning Scene Topic
» Scene Geometry
» Scene Robot
* Planning Request
» Planning Metrics
» Planned Path
» i, RobotModel
> - TF

Add Duplicate

$ MotionPlanning

Context | Planning | Manipulation Scene Objects Stored Scenes

Planning Library

OMPL Planner Parameters

<unspecified> 2

Warehouse
Host: |127.0.0.1

Workspace
Center (XYZ): 0.00 2| 0.00
Size (XYZ): 2.00 < |2.00

Port:

=
&

robot_description
move_group/monitore...

514

Stored States = Status

33829 |. Connect

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

< Toolbar

Live

& 10
Output 10s:
01 f
Input I0s:

Disable

- +
Joint 2 (000.00):
- +
Joint 3 (000.00):
- +
»
Joint 4 (000.00):
- +
Joint 5 (000.00):
- +
Joint & (000.00):
- +
x
Joint Velocity (10)
Os =
31 Fps
* < Movement
Joint | Pose
Joint 1 (000.00):
- +
Joint 2 (000.00):
- +
Joint 3 (000.00):
- +
»
Joint 4 (000.00):
- +
Joint 5 (000.00):
- +
Joint 6 (000.00):
- +
x
Joint Velocity (10)
Os =
30Fps

UM301 (v1.0)
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(4) AIARHE 5.3 NHIAE T _EREATHLES NS A !

(5) FTIF—A %, HALLT 6741817 Demo A, L& A 58 BUH RSN «

$ rosrun probot demo test move.py

56 XHLE2UE

BAEA ARG, RN U], EHIIUME 2w Ar %, AR5 sidi “Disable”
PR St e, RS HIAE IR, SRR,

PROBOT_Anno.rviz* - RViz

#h

I pisplays
» & Global Options
» + Global Status: Ok
» @ Grid
* ¥ MotionPlanning
» v Status: Ok
Move Group Namespace
Robot Description
Planning Scene Topic
» Scene Geometry
» Scene Robot
+ Planning Request
» Planning Metrics
» Planned Path
* iy RobotModel
» 3 TF

Add
¥ MotionPlanning
Context | Planning  Manipgisy

Commands

plan

Plan and Execute

Update

Executed
Clear octomap

Path Constraints
None

Goal Tolerance:

Reset

= Toolbar = & Movement

Live Disable Joink | Fose

L4

Joint 1 (-0.00 degree):

robot_description
move_group/monitore...

Joint 2 (-0.00 degree):

Joint 3 (89.99 degree):

Joint 4 (0.00 degree):

red Scenes  Stored States Status

Joint 5 (89.98 degree):
Options
Planning Time (s):| 50.00
Planning Attempts:| 10.00
Velocity Scaling:| 0.50 Joint & (0,00 degree):
Acceleration Scaling:| 0.50  ©

Allow Replanning

Allow Sensor Positioning
Allow External Comm.
B use collision-Aware IK Output 10s:

Allow Approx IK Solutions 2 12 O3 a4 s ~ 5 - .

Input 10s:

P10
Joint velocity (10)

31fps

A

o O —
TE

AR AR LR S e ),

EPSE WAl SIS /S R

THEE RN B BRI 1 2 4

HRMZ T TUERE, BT 2T eV k200,

B
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ll

FERE 5 FH 1 B

PROBOT Anno %5 ROS Movelt! 2w M, 7] LL ROS FAEE T8 A Movelt! SEILHL A A S
FDIReH K o
A EE
(1 PUTF R DR & 2R, PEYHR B0 5 I Movelt! B 7 /43

6 Movelt!Z

https://docs.ros.org/api/moveit ros planning interface/html/namespacemoveit 1 1planning in

terface.html

(2) ERPIFEES L

https://github.com/ps-micro/PROBOT Anno/tree/master/probot demo/src

6.1 WEEBIPRE

(1) void
moveit::planning_interface::MoveGrouplnterface::MoveGrouplInterfacelmpl::setMaxAccelerationS

calingFactor ( double max_acceleration_scaling_factor)

BRI EE IBFINE R
e LR i
BB SH double max_acceleration_scaling_factor | jni# & FFR &%, G
0~1
H i
R BI{E
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https://docs.ros.org/api/moveit_ros_planning_interface/html/namespacemoveit_1_1planning__interface.html
https://docs.ros.org/api/moveit_ros_planning_interface/html/namespacemoveit_1_1planning__interface.html
https://github.com/ps-micro/PROBOT_Anno/tree/master/probot_demo/src

L

pE

moveit::planning_interface::MoveGroupInterface arm("manipulator");

arm.setMaxAccelerationScalingFactor(0.2);

(2) void
moveit::planning_interface::MoveGrouplnterface::MoveGrouplinterfacelmpl::setMaxVelocityScalin

gFactor ( double max_velocity_scaling_factor )

BREThRE | WEIEHHEE R
it} BFR ik
RS
double max_velocity_scaling_factor | 3 R &%, JuF: o~1
(=N ik
IR [E{E
i
i«

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

arm.setMax VelocityScalingFactor(0.2);
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(3) void
moveit::planning_interface::MoveGrouplnterface::MoveGrouplInterfacelmpl::setGoallointToleranc

e (double tolerance)

BREIThRE | WEXRTEIN RIFRE
e it} R ik

RS
double tolerance RVFiRZE, HAL: Rad
(=N ik

R EME

i

72 :

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

arm.setGoalJointTolerance(0.001);

(4) void
moveit::planning_interface::MoveGrouplnterface::MoveGrouplinterfacelmpl::setGoalPositionTolera

nce ( double tolerance)

BRThEE | WEBSIEENRVHRE

e LR iR
R SH
double tolerance RFiIRE
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iR [E{E

L

ke

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

arm.setGoalPositionTolerance (0.001);

(5) void
moveit::planning_interface::MoveGrouplnterface::MoveGrouplinterfacelmpl::setGoalPositionTolera

nce ( double tolerance)

REThEE | BB BN RITiRE
KR P i #iR
R SH
double tolerance NYRE
(=l Ei:3%
R [E{E
i e
BRE

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

UM301 (v1.0) PROBOT Anno HUHE H ' A7 46
2019-05-13



arm.setGoalPositionTolerance (0.001);

(6) void moveit::planning_interface::MoveGrouplnterface::stop ( void )

R¥Ige | (FIEHLE AT IEE)
RAY 2R ik
RE S
(=1 ik
iR [EE
L

6.2 WHHERMNE

( 1 ) bool moveit:planning_interface::MoveGrouplnterface::setlointValueTarget (const

std::vector< double > & group_variable_values)

BREThRE | WA AR HARfIE

e LR i
EEE gt std::vector< double > | group_variable values | & <35I B8, H{7: Rad
&
REME (=R #iR
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True W B I

False AN

L

BIRE:

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

double targetPose[6] = {0.391410, -0.676384, -0.376217, 0.0, 1.052834, 0.454125};
std::vector<double> joint_group positions(6);

joint_group positions[0] = targetPose[0];

joint_group positions[1] = targetPose[1];

joint_group positions[2] = targetPose[2];

joint_group positions[3] = targetPose[3];

joint_group positions[4] = targetPose[4];

[5] [

joint_group positions[5] = targetPose[5];

arm.setJointValueTarget(joint group positions);

arm.move();

(2) bool moveit::planning_interface::MoveGrouplnterface::setPoseTarget (const

geometry_msgs::Pose & end_effector_pose, const std::string & end_effector_link ="")

RHTHAE | B ELHLE AL 1 F AR A

R SH B it AR ik
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geometry_msgs::Pose | end_effector_pose & ) H AR AT
&
std::string & end_effector_link Kum 40K, wlEE
(=1 3%
R [E{E True WE I
False A= N
UL
(rER

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

/1 BB LA NI i H AR AL &

geometry msgs::Pose target pose;

target pose.orientation.x = 0.70692;

target pose.orientation.y = 0.0;

target pose.orientation.z = 0.0;

target pose.orientation.w = (0.70729;

target pose.position.x = 0.2593;
target pose.position.y = 0.0636;
target pose.position.z = 0.1787;

arm.setPoseTarget(target pose);

arm.move();
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(3) void moveit::planning_interface::MoveGrouplinterface::setRandomTarget()

BB | BCEREHL A AR
RAY 2R ik
RBSH
(=1 ik
iR [El{E
L
(ZEEE

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

/] BENLF= A —AN H AL B

arm.setRandomTarget();

/T E R, IF HAENUE 230 2 3 brf &

arm.move();

(4) bool moveit::planning_interface::MoveGrouplnterface::setPositionTarget ( double x, double

y, double z, const std::string & end_effector_link="")

BREThEE | WENLES AN L H AR &
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KA LR ik
double X X ALFRE
B SH | double y Y AAARAE
double z Z HARE
std::string & end_effector_link Kbk, AIERA
=N iR
R [B{E True BB T
False BB RN
LA

(5) bool moveit::planning_interface::MoveGrouplinterface::setRPYTarget ( double roll, double

pitch, double yaw, const std::string & end_effector_link ="")

REThEE | WCEALA AN HiREA
RE Z R i35
double roll X e
E =% | double pitch Y Fhie (8
double yaw Z e {a
std::string & end_effector_link KR 4 FR, BIERAE
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IR [E] (B True WE I
False A=
P e

6.3 HFR/RZTIEIEZ

(1) double moveit::planning_interface::MoveGrouplinterface::computeCartesianPath (
const std::vector< geometry_msgs::Pose > & waypoints,
double eef_step,
double jump_threshold,
moveit_msgs::RobotTrajectory & trajectory,
bool avoid_collisions = true,

moveit_msgs::MoveltErrorCodes * error_code = NULL )

RETEe | BLENLAS N RRERE

Eyiv 2R Hhiid
std::vector< waypoints HRIRERE A

geometry_msgs::Pose > &

RS
double eef step i IR 25 1 H
double jump_threshold | BkiEk =] {H
moveit_msgs::RobotTrajectory & trajectory KI5 2 )1 R K
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bool avoid_collisions | 275 0145 flf 48 A6 1
moveit_msgs::MoveltErrorCodes * | error_code IR B ) R
{I=1 #iR
1R EME
double AR B S %, Ja: 0~1
Vi BA
ZNAIE

moveit::planning_interface::MoveGrouplnterface arm("manipulator");

/3R B £ link [ 44 B

std::string end_effector link = arm.getEndEffectorLink();

/1 SRECE A AL R b B WU 12 2 B S 26 s 25

geometry msgs::Pose start pose = arm.getCurrentPose(end_effector link).pose;

std::vector<geometry msgs::Pose> waypoints;

G HTIR AL ZS M B3R
waypoints.push_back(start pose);

start_pose.position.z -= 0.2;
waypoints.push_back(start pose);

start_pose.position.x +=0.1;

waypoints.push_back(start pose);
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start_pose.position.y +=0.1;
waypoints.push_back(start pose);

/] E AR IR 23 8] R BB AE R

moveit msgs::RobotTrajectory trajectory;
const double jump _threshold = 0.0;

const double eef step =0.01;

double fraction = 0.0;

int maxtries = 100; /& X8RI EL
int attempts = 0; /& S RIR B

while(fraction < 1.0 && attempts < maxtries)

{

fraction = arm.computeCartesianPath(waypoints, eef step, jump_threshold, trajectory);

attempts+-+;

if(attempts % 10 == 0)
ROS_INFO("Still trying after %d attempts...", attempts);

if(fraction == 1)

{
ROS_INFO("Path computed successfully. Moving the arm.");

/1 BB 18 B LRI E s
moveit::planning_interface::MoveGrouplnterface::Plan plan;

plan.trajectory = trajectory;

/I P ATIBE)
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arm.execute(plan);
sleep(1);
}

else

{
ROS_INFO("Path planning failed with only %0.6f success after %d attempts.", fraction,

maxtries);

b
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7.1 iR

PROBOT SFU [& {4 F+ 2% T HF T 7E M 25355, - ROBCELL % il 2% & 1t 178 2 [&] 4 56 3 Al
%, F P AriE Iz T T s e 15 A A

PROBOT SFU [ /4712 2%t £1% T PC ¥fif SFUServer. SFUCommander 145541 25 ] SFUClient

A, HARGHRINT
AP ‘

YT} l
PCim SFUCommander ?,%*l?ﬁ
W ih

Bl
E £ %:3 SFUServer SFUCIient

& 7- 1 ROBOT SFU RZ 4 1k,

7.2 #ZISsFU EGEARTER

N#k. s SFU Bk F4L: probot_sfu_tool _v1.0.0.zip. & &4/ AL 27 565, SER KA
BN
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+ probot_sfu_tool_v1.0.0
+doc
* um304-probot-sfu-tool.pdf
+ Firmware
* userConfig.json
+ SFUCommander
* SFUCommander
+ SFUServer
* SFUServer

+ 3k
* XX

7.3 f§H

A FE
(1) T PR S A A B0 ) SFU T Bt P2 B8 A7 R A T 2, 5 AT e S8 TE vk T L. 33
T 0

(2) BZIRIEAE TARIRS KR 85 CUEAEERINUE B3 AT BT R . THgad
FER MR FERIAR R, AT RE SR fEl !

(3) (eI RE T, E R ERISIMBIES, JFHARRFS PC MR (A,
AN, 15 AT fE T SO GO R s T eI T L.

7.3.1 BEPIHE
N#E AL, U robcell-al-anno-vl_0_0.img, & 3| Firmware L9 R,

7.3.2 BHIEXF

A #%4%: Firmware/userConfig.json

WA
{
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"path": "../Firmware/",

n.n

"firmware": "robcell-al-anno-vl 0 0.img",

}

FBURE s
(1) path - BB PC S IAF A7 B, B UUE A B A2
(2) firmware - [E] 44044 o

A FE
VD E SO AT JSON 530, LAE T B 4 K BE AR Rt 40 4745

7.3.3 ZEEBHIA

(1) fHMZRiERE pC Al ds (41 ROBCELL) IR,

(2) s LRISAT, S5 RGE3h7ER.

(3) B PC /Y IP BLE N 192.168.2.xxx, 11 192.168.2.10, EHilZFERINAHHA IP:
192.168.2.123, MNARIEM# IP B E AAHHE .

(4) A 25 2 o {F Ubuntu F#AT Ay
$ ping 192.168.2.123

7.3.4 FEEF
(1) 1847 SFUCommander £/, #EA SFU x24T B4 M . 1E SFUCommander H % AT
e

$ ./SFUCommander
SFUCommander J& 21 J5 1% H 31 J3 ) SFUServer . &% & IP 1 Port, % A\ 35 i %8 ) IP

192.168.2.123, Port fFRIBRINE, AP B Hz (A E8Ekid
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3k 3k 3k sk 3k 3k 3k 3k %k 3k 3k 5k sk 5k %k 3k %k 3k 3K %k 3k 3k %k 3k 3k sk 3k sk 5k 3k %k 3k 3k %k 3K %k 5k %k k3K %k %k 5k 5k %k 5k %k %k %k %k k

Welcome to use SFU(System Firmware Update)-Commander.
Powered by PS-Micro.
Version-v1.0.0. Date-2019/4/3.

3k 3k 3k sk 3k 3k 3k 3k %k 3k 3k %k sk 5k %k sk %k 3k 3K %k 3k 3k %k 3k 3k sk 3k sk 3k 3k %k 3k 3k %k 3k %k 5k 5k kK %k %k 5k %k %k 5k %k %k %k %k k

Notice!ll Please use the ‘quit’ command to exit instead of ‘Ctrl+C’.

SFU-Commander: Start OK.
Input SFU-Client’s IP and Port.
Enter empty to use default.
ip: 192.168.2.123

port:

SFU-Commander: Set SFU-Client’s IP and Port[192.168.2.123:6666].

SFU-Commander: SFU-Server connected.
SFU-Server: Start OK.

<L

(2) 7£ SFUCommande i & 1T H#i N conn fin4, EEIEHIZS . FIEIRNIERZKT), Hi

H A A S AR R L, 8 TE P U W ORI R T

>>>conn
SFU-Server:
{

"sfu_version": "v1.0.0",

"platform": {

"controller": "robcell_al",

"board": "zturn+myir_expanded",

"robot": "arm_anno",

}I

"version": {
"name": "robcell-al-anno-vl_0_0",
"major_num": 1,

"minor_num": 0,

"revision_num": O,
b
"image": {
"BOOT.BIN": 1,
"devicetree.dtb": 1,

"ulmage": 1,
"uramdisk.image.gz": 1,

SFU-Server: Connect to SFU-Client OK.
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(3) 7£ SFUCommander #7247 %i A\ update f7%, JE s [EMF 2. 15T 11MB K/h
IR 782 13s, G O%FR, BHER ARG R . HEALRI), KE3EBEHE!

>>> update

SFU-Server: User configurations:

n, u »n o

SFU-Server: { “path”:”../Firmware/”, “firmware”: “robcell-al-anno-vl_0_0.img”, “reboot”:

0}
SFU-Server: Firmware info:

»n, u

{ “sfu_version”: "v1.0.0”, “platform”: { “controller”: “robcell_al”, “board”:
“zturn+myir_expanded”, “robot”: “arm_anno” }, "version": { "name": "robcell-al-anno-
vl_0_0", "major_num": 1, "minor_num": 0, "revision_num": 0 }, "image": { "BOOT.BIN": 1,

"devicetree.dtb": 1, "ulmage": 1, "uramdisk.image.gz": 1 }}

SFU-Server: Send Image file[robcell-al-anno-v1_0_0.img] OK.

SFU-Server: Firmware update successfully in 13s.

M EEAEHIPIERGE. MEHEAERER, PR SR,
7.3.5 BH

TR TG, £ SFUCommander 7 21T H#iI A quit ir2, 1Bt SFUCommander:

>>> quit

SFU-Commander Exit!!!

A EE
15 27148 7 Ctri+C” B %18 1 SFUCommander, 75 % 53 SFUCommander ¢ i 8] P4 # 6
ARG, WRETREES PC.

7.4 SFU fd K4

SFUCommander 5 L N in4:
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fré SHET ThRefE
~ help E HE L)
conn o 42 HI %8 (SFUClient) AfCiEHE
disconn y Wit 588 (SFUClient) &
update ¥ AT [T 2%
quit o BHFEFP

7.5 B LE &
7.5.1 SFUCommander %5 3]

WY 7.3.4 /N5, AdH a4 ./SFUCommander JtiZ: 8 3l SFUCommander, H AT A% Hi 42
No AIRESEH T BRI 2B M AR 8 00, 1ESE A 1 b AN A fE, Rl
%] SFUCommander. 7, T PC 524k,

7.5.2 JREPFEZ

(1) FHIRUUMER, Ronpri f i sFu A 56|45 2112847 1Y SFUClient 27 iRAS AN 5

e

2

>>> update

SFU-Server: The version of SFU-Client running on this controller: v2.1.0, Please use the
compatible SFU tool[v1.0.0 !=v2.1.0].

TERIE SFU T HRCA, DA2f 52 4 — BN IRA 5 4 Bt AT [ AF A 9. an b BAEHL, M
1§ Ff] probot_sfu_tool_v2.1.0.zip SFU . B4 RE 5 ik I+ 2% o
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(2) HHRRUNMER, LBl F i [ 6.5 32 ) SRR AN 2

>>> update

SFU-Server: The firmware is not compatible with this controller: [robcell_al !=robcell_a2].

TR A s 4 2R AR . W Lh BB L, B A% A S %F ROBCELL a2 #5128 Y robcell-a2-
xxx-xxx.img [ {584 58 5E il T+ 2 .

(3) HHRARLUNMER, R BI04 1) e B8 AR FRCAS AN e 75 -

>>> update

SFU-Server: The firmware is not compatible with this controller: [zturn+myir_expanded !=
zturn_lite].

T R A I A A A ) A R AR RROAS . Wi DA BB L, BAE S REKIR zturn-lite TEAESE & B
robcell-al-anno-xxx.img [fl{4-£3 7 58 5€ 2K

(4) EIPRULTER, 2R I FH e ] 4 6 5 2] 28 X AOUBOE R AS A e 25

>>> update

SFU-Server: The firmware is not compatible with this controller: [arm_anno !=
arm_annisen].

T A A BT AE ] PN R AR . an DA BAE L, R 2 RE R e BRVLARE i) robcell-al-
annisen-xxx.img [ 4614 GE 5 B2

7.5.3 LEFEHE

APORLUME R, RoRdEhil 88 S s AT iy [ F LA i A AR BB, e/ T4
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>>> update

SFU-Server: The firmware running on this controller is more fresher: [robcell-al-anno-
vl 0 _0<=robcell-al-anno-vl_1 0]. You don’t need to update firmware.

T A2 A B [E A A . an A _EAE L, 4 F EE robeell-al-anno-vl_1_0.img B /& i
AP [ AL HE T FH 2, U robeell-al-anno-vl_2_0.img.

7.5.4 ZAZEHE

HHEORLLURME R, R PC (SFUServer) HRYEAC E S userConfig.json FANEIFE A4, ¢
TEAT A AT

>>> update

SFU-Server: Firmware [robcell-al-anno-vl_0_0.img] not found.

SFU-Server: Unzip compressed firmware failed.

TR AT R AR A EARSE, TR COC B U userConfig.json, 12X0)7

B FEN, 7.3.2 /M.
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8 W2 W

8.1 JLiEFFHL

& RN RO BT O, YRS 2 I RIA R M, E KR YR R
220V, FEEGE. HA. FRSEEHX HIFHE 110V,

TSR BT IR CRIEFF AT I RARER, BIETRIERIT R, ) 2UEIF
KAABMTF2ERE, WHZ LN EEE, afLLETZHfER, 5%, F &N FIRATR 4B
BER, EABEEANHBHEN T HOREN 2. &5 088 R H8%6: support@ps-micro.com

8.2 HUME TIEE B R

Ko7k WARAEFRAE R, RKINIBE FIA 7, 5k, Tl iumE
Feah PR S E . AT RIE, EHRERAME, Flisi LRk, a5 % EE 5 HE
Bro WARZ X HIZIAE, 5 LSBT AR AR . I§AEEARENHILNE CHEA
PRaPLES

8.3 HUREIAZWIE

HURE SR DA S, T R DR D WU BT A e 8 i LB o P e ) 4 5
AT A A A ) . AR 2 R DAZ R, 5 A IR T B EC R, T ANEAEA R
FIEOL T B CIbLEs.

==
A\ EE

WRASTE RN AR B SR, 1EHRBFEN RALFE, ANE GO ELAF, 500 H B HAD
] FERAT T AS 71 57

UM301 (v1.0) PROBOT Anno HUHE H ' A7 64
2019-05-13


mailto:support@ps-micro.com

8.4 AL G Tovh R ] 4%

EAHURHE, SR AR R 3, R IR E R A, 2% v A 2 i
B, 18R AL AR R, B R s s R e, BR s BN, RTRER
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91 X%k

1. ROS Wiki - PROBOT: http://wiki.ros.org/Robots/PROBOT Anno

2. Github - PROBOT: https://github.com/ps-micro/PROBOT Anno

3. Movelt! Tutorials: http://docs.ros.org/kinetic/api/moveit tutorials/html/index.html

4. (ROS M8 NIFRSZER) , SHEIBG 2, PV H Rt
5. {ROBOT SFU [l {42k T EFH P FHt)

9.2 BERFTRA

HB4E: sales@robotanno.com

W%k : www.robotanno.com

www.gyh.ai
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