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1% Doosan ROS package AX|

1. Doosan ROS package %]

11 Overview

= Doosan robotics ROS package
Doosan robotics ROS Ij7|X|= ROS MM FA FES2EE F 5517 st HEF Tf7|
X2 URDF RE & X| &35t Rviz, Gazebo & £ A tH, movelt O|
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12 M2 Al
= System
AFEXF PC= X86 A|AEIO|O{OF BHL|C}.

AL AIBYOINS YoM YAABOING PCE AFBLICE

= OS 8! ROS version
Ubuntu 16.04(32/64bit) + ROS kinetic
Ubuntu 18.04(64bit) + ROS melodic

13 AX

= AN MR

-

Doosan robotics Github OA] AAZE L[} HIOIA] Y= ShL|C}

Github : https://github.com/doosan-robotics/doosan-robot
. MK gy

$ mkdir -p /home/path/to/your/workspace/src

$ cd /home/path/to/your/workspace/src

$ catkin_init_workspace

$ git clone https://github.com/doosan-robotics/doosan-robot

$ rosdep install --from-paths doosan-robot --ignore-src --rosdistro kinetic -r -y
$ catkin_make

$ source ./devel/setup.bash
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Emulator mode

2. EX Hoj7|et AF

21 Emulator mode

" 7S

- 2H ZXHOZ|7F Ble E9 74 2R OHEYO0/HDRCHE SiiM 2XS AlE0]
M 7tseHch

« 2R OHHE otLtol OofE2|0|E 7t Eagt
c OEEXR MO Al 2% Ji+2F OIS O0|HE 2 AFOSIH 244 OHE ZES A
oo ghLCt.

* 22 0|H HA0= HEA root 0] BRIL|CH

= OfZ&|O[E{(DRCF) #¥

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF
$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or

$ sudo ./DRCF32 <port>  ## 32bits OS

" Ot 2RQCH) ME A

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF
$ sudo ./DRCF64 12345

MEZ Z2£& ToAM

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF
$ sudo ./DRCF64 12346

-

dra@dra-ros-04: ~/catkin_ws/src/doosan-robot/common/bin/DRCF
dra@gdra-ros-04: 3t t f ( S sudo ./DRCF64 12345

Emulator of Doosan Robot Controller [ver 1.00]
(service port = 12345)

% 2.1 DRCF A3
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2g EX Hoj7|et HF

22 AN 22 oF
" Ils
- MF 22 Hojv|et dEg e

- 22 HO7|9 LC|ZE IP& 192.168.127.100, port= 12345 IL|C}.

= Hloj7| A&

— Task_20190315_135113 Servo Off

2019.04.11 10:48:58 AM

@ i =

End Effector Machine Peripheral

0 0 0

Workspace Device

Operation Chart @® GoalCounts @ OperatedCounts @ Operated Time

10.453. 2
5226 2

o 0
T T T T T
0328 03/29 0330 033l 0401 04002 0403  04/04 0405 04/06 0407  O4/0B 0409 0410  04/11

A T 5 B & = 8 O

Home Workcell Manager  Task Builder Task Writer Status Jog Setting Power

a3 22 TP 2fH

o ALEXt= TP 2HHO| Setting -> NetworkOf Al 17 IPE A = USLICL
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=
X Setting Servo Off
HPMILIISTIV
X Cancel 2 Confirm
Cockpit
Disabled ® Static Address DHCP
ﬁ Password
IP Address
Modbus Stave

Predefined Modbus

@ Safety Parametes a

TCP/Robot Limits

Jolnt Speed Limits I

&) Q e O

a3 2.3 TP AolM X0f7] P 2l

+  Network ®0fM HFE HMo{7|e| IPE =I5k, Of IP

£ ROS A0A host := ROBOT_IP
2 MEFLCH

2

«  ROS Control Node?} SHt2 MME[QUCHH, TPO| F|0jHO| ROSZ Ho{ZhL|Ct.
« HMOo{Ol gofzt TP =t O = Of2fiet 2 EYO| =HELC

-—
—» TRANSFER CONTROL

Transfer completed.

Toregain control, press the Withdraw button.

a3 24 HO{H O A 2l &

okl
14
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3% dsr_description

3. dsr_description

31 dsr_description <robot_model>.launch
= J|s
«  Rviz &0 22 REES T1, Joint_state_publisher & ZYgtL|C}.

EZH & Joint_state_publisherE S350 225 & YLICH

= kol
e
22 2d (43)
model - m1013
. m0609, m0617, m1013, m1509
2R ZY
color - white
. white or blue
gripper A+ /7
gripper - none . none : gripper O] AHE
. robotiq_2f : robotiq two finger &%t
= OfH|

$ roslaunch dsr_description m0609.launch

$ roslaunch dsr_description m1013.launch color:=blue # Change Color

$ roslaunch dsr_description m1509.launch gripper:=robotiq_2f # insert robotiq
gripper

$ roslaunch dsr_description m0617.launch color:=blue gripper:=robotiq_2f

St7| 3.1 Z12lar 20| Rviz A0 ZEDt Joint_state_publisher 7 2% =l

Joint_state_publisher € £310 Z£& 5 AlZ.
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dsr_description <robot_model>.launch

» Focal Polnt  0.01323;-0.1880.

ROSTime: (1556460138.87 | ROS Elapsed: |102.71 Wall Time: [15

Reset, Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel: Zoom, SIMt: More options. 31 fos

a2l 3.1 Rviz &0 28
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4% dsr_moveit_config

4. dsr_moveit_config

41 dsr_moveit_config

= J|s
« Rviz ¥0f E2 2ZEZ 210 moveitg S50 EXZ HO{LICH

« A2Y0ld REZT SASLCL

= kol
2 T

22 Zy

. white or blue

= OfH|

$ roslaunch moveit_config_m0609 m0609.launch

$ roslaunch moveit_config_m0617 m0617.launch

$ roslaunch moveit_config_m1013 m1013.launch color:=blue

$ roslaunch moveit_config_m1509 m1509.launch

St7| 41 1&laF Z+0| Rviz &0 Z2E1F MotionPlanning &0| 22 =l

MotionPlanning € £3510] 2£& JtA4CE T35 A|Z.
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dsr_moveit_config

moveit.rviz - RViz

& et

D oisplays =
» ® Global Options
*» ¥ Global Status: Ok
» @ Grid @
* 3 Motionplanning @
» ¥ Status: Ok

Move Group Namespace
Robot Description
Planning Scene Topic
Scene Geometry

robot_description
move_group/monitore.

Add
% MotionPlanning

Context | Planning Manipulation Scene Objects | Stored Scenes  Stored States _Status
Planning Library
omPL Planner Parameters

<unspecified>

Warehouse

Host: [127.00.1 Port: (33829 1 | Connect
Workspace

Center (xY2) 0.00 0.00 0.00

Size (XY2) 200 - (200 200
Reset

31fps

2l 4.1 Rviz + Movelt
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4% dsr_moveit_config

42 dsr_control

s

« Rviz ¥0f E2 2ZEZ L1 moveitg S5t EXZ HO{LIC

+ Oi=20lH RELF 24 =2Xat A&

e OjZ2I0|E ZE+ virtual mode

= m}2}0|E

s e
22X Mol 1P
host - 127.0.0.1 . Ol E8 0| :127.0.0.1
AKX 2EA0{7| :192.168.127.100
Port - 12345 MH|A port
22 5% BC
mode - virtual - virtual : 7} =Zt
-real : X &
EX 2 (43)
model - m1013
. m0609, m0617, m1013, m1509
EZX ZY
color - white
. white or blue
gripper AtE R
gripper - none . none : gripper O] ALE
. robotiq_2f : robotiq two finger %%t
= Ol x|

<OfZ&f|o|E &>

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF
## 64bits OS , defult port = 12345

$ sudo ./DRCF64 <port>

or
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$ sudo ./DRCF32 <port>  ## 32bits OS

$ roslaunch dsr_control dsr_moveit.launch model:=m0609

$ roslaunch dsr_control dsr_moveit.launch model:=m0617 color:=blue
$ roslaunch dsr_control dsr_moveit.launch model:=m1013

$ roslaunch dsr_control dsr_moveit.launch model:=m1509 gripper:=robotiq_2f

<AH 221 o B>

ZEE2X0{7| IP defalut = 192.168.127.100, port = 12345

$ roslaunch dsr_control dsr_moveit.launch model:=m0609 host:=192.168.127.100
mode:=virtual

$ roslaunch dsr_control dsr_moveit.launch model:=m0617 host:=192.168.127.100
mode:=real

$ roslaunch dsr_control dsr_moveit.launch model:=m1013 host:=192.168.127.100
mode:=virtual color:=blue

$ roslaunch dsr_control dsr_ moveit.launch model:=m1509 host:=192.168.127.100

mode:=virtual color:=blue gripper:=robotig_2f

ot7| 42 &laf ZH0| Rviz 40| 2£1} MotionPlanning &0 24 &.

=
MotionPlanning € £3l0 228 75 AlZ.
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4% dsr_moveit_config

moveit.rviz - RViz

& et

D oisplays

» ® Global Options

¥ Global Status: Ok
* crid

3 Motionplanning

» ¥ Status: Ok

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

Add

% MotionPlanning

o
@

robot_description

move_group/monitore.

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

Planning Library

omPL Planner Parameters

<unspecified>

Warehouse
Host: [127.00.1

Workspace
Center (xY2) 0.00 0.00
Size (XY2) 200 - (200
Reset

Port: (33829 1 | Connect

ag

.2 Rviz + dsr_control

31fps

L0721 Doosan Robotics



dsr_launcher

5. dsr_launcher

51 dsr_launcher
" 7ls
« dsr_launcher & S50 CtYsot 2&

« It2tolEof 2t Single Robot, Multi
L|C}.

7t 2

o

o dsr_launcher 28 5,

Sf= dsr_example

2Eds HEUCh

—

. .
s3g 15

o>

A

Robot, Gripper, mobile

o

S rosrun 22 TS A|ZL|CH

(M Y2 6% dsr_example & ZTHZSHA|Z| BREFL|CH)
= I}2}0|E
ol A=Y 7123t 4y
28 X7 IP
host - 127.0.0.1 . Ol 28 0|H :127.0.01
AKX 22H0{7] :192.168.127.100
port - 12345 AH|A port
22 g% BE
- virtual : 7} S E
mode - -real : MK S&
. O E30|E : only
MK ZEHO7] :192.168.127.100
2% 29 (43)
model - m1013
. m0609, m0617, m1013, m1509
22X Ze
color - white ]
. white or blue
gripper At R
gripper - none . none : gripper O] At
. robotiq_2f : robotiq two finger Zt&t
mobile - none Mobile robot At S &2

ROS m2 Iz Of4H+< (v0.93)



5%F dsr_launcher

ias

.none : O] AF2
.husky : husky ZHIY Z&2 At

= Of|&|: OjE20|E BE

<O E2|0[E] HAH>

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or

$ sudo ./DRCF32 <port>  ## 32bits OS

<single robot>

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013

$ roslaunch dsr_launcher single_robot_gazebo.launch color:=bule

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch
<single robot + gripper>

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch gripper:=robotiq_2f
<single robot + gripper + mobile>

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch gripper:=robotiq_2f

mobile:=husky

<multi robot>

$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013

$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch
< multi robot + gripper>

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch gripper:=robotiq_2f
< multi robot + gripper + mobile>

$ roslaunch dsr_launcher multi _robot_rviz_gazebo.launch gripper:=robotiq_2f

mobile:=husky

Doosan Robotics



dsr_launcher

= oA X 22 2E

<dH 2X HZ>

<single robot>
$ roslaunch dsr_launcher single_robot_rviz.launch host:=192.168.127.100 port:=
12345 mode:=real model:=m1013
$ roslaunch dsr_launcher single_robot_gazebo.launch host:=192.168.127.100 port:=
12345 mode:=real color:=bule
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real

<single robot + gripper>
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real gripper:=robotiq_2f

<single robot + gripper + mobile>
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real gripper:=robotiq_2f mobile:=husky

<multi robot>
$ roslaunch dsr_launcher multi_robot_rviz.launch host:=192.168.127.100 port:= 12345
mode:=real model:=m1013
$ roslaunch dsr_launcher multi_robot_gazebo.launch host:=192.168.127.100 port:=
12345 mode:=real color:=bule
$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real

< multi robot + gripper>
$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real gripper:=robotiq_2f

< multi robot + gripper + mobile>
$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real gripper:=robotiq_2f mobile:=husky

ROS m2 Iz Of4H+< (v0.93)



6% dsr_example

6. dsr_example

61 dsr_example

" Jls
+ dsrlauncher & &3t 71 22 280 HE 28 75 OXME HMSLIC

Mg 2= =28 7

0z

2 5%t dsr_launcher & & ZSIA|7| HEEFLICE)
o O|N LY python ©2 ErA |0 UL L|CH

- python &A |X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

= n}j2}o|E

a+3 e
ROBOT ID
. single robot : dsr01

Robot ID - 127.0.0.1
. multi robot : dsr01 B =X™Ho=Z
dsr02, dsr03, dsr04 ...

2R 248 (43T

model - m1013
. m0609, m0617, m1013, m1509

= Ofx : OiEY O RE

1. OfE0|E A

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or

$ sudo ./DRCF32 <port>  ## 32bits OS

2. launch
- single robot in rviz

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 color:=white
- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 color:=blue

Doosan Robotics



dsr_example

- single robot in rviz + gazebo
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

color:=white

3. run application node

$ rosrun dsr_example_py single_robot_simple.py dsr01 m1013

1. O EO|E AH

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345

or

$ sudo ./DRCF32 <port>  ## 32bits OS

Multi robotQl AL 22X 7i0| XA Z}Z} C}E2 port = DRCFE HATLICH
$ sudo ./DRCF64 12345

M 2& oM

$ sudo ./DRCF64 12346

2. launch : multi robot
- launch ot $£H
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*.launch It 2zt M=o A =™ erL|CE
. host 2} port & ZH2 =7gs0F gLt
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013
- multi robot in gazebo
$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule gripper:=robotiq_2f
- multi robot in rviz + gazebo
$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch gripper:=robotiq_2f

mobile:=husky

<run application node >
- OfH| mY =4
. TEStAA}L St= O M| IS FO{ ROBOTID o REE SHAH +FeLct.
. ex>
robot_id1l = "dsr01"; robot_modell = "m1013"

ROS m2 Iz Of4H+< (v0.93)



6% dsr_example

robot_id2 = "dsr02"; robot_model2 = "m1013"

$ rosrun dsr_example_py mulit_robot_simple.py

ol : &x 22 2

1. 28 Hoj7] &
- IP : 192.168.127.100 , port = 12345

- multi robot Q1 d% Zt 22 H0{7]|9| IPE Ct2A QgL Ch

2. launch
- single robot in rviz

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 color:=white
- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 color:=blue
- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

color:=white

3. run application node

$ rosrun dsr_example_py single_robot_simple.py dsr01 m1013

1. 28 Hoj7| 4&A
- 1P : 192.168.127.100 , port = 12345

- multi robot QI A2 Zt 2& H|oj7|Q| IPE Cl=2H MHect

2. launch
- launch nojd 4
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*launch mts 2+ Ar=tof SEAH| =F oL Ct.
. host 2} port & SHZH =7gsoF gLt
- multi robot in rviz

$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013

Doosan Robotics



dsr_example

- multi robot in gazebo

$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule gripper:=robotiq_2f
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch gripper:=robotiq_2f

mobile:=husky

3. run application node
- oA =Y =3
. TFEOLAA}L St= O M IS O ROBOTID o REE SHAH +=FgLct.
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

$ rosrun dsr_example_py mulit_robot_simple.py

ROS m2 Iz Of4H+< (v0.93)



6% dsr_example

6.2 Single Robot

s

* Single Robot 7= OfXE A SgLIC.

(X3t 282 24 a2 5% dsr_launcher & & Z8HA|7| HEEfL|CH)

« O|N LY python ©2 ErA |0 UL L|CH

- python A 2|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

= n}j2}o|E

ol X2d 71232 My
ROBOT ID
. single robot : dsr01

Robot ID - 127.0.0.1 )
. multi robot: dsr01 B H #=AMo 2
dsr02, dsr03, dsr04 ...

ER 2 (48

model - m1013
. m0609, m0617, m1013, m1509

= Ofx : OiEY O RE

1. OjE0|E A

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>
or
$ sudo ./DRCF32 <port>

2. launch

- single robot in rviz

## 64bits OS , defult port = 12345

## 32bits OS

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 color:=white

- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 color:=blue

- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

Doosan Robotics
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color:=white

3. run application node

$ rosrun dsr_example_py single_robot_simple.py dsr01 m1013

= OfH: X 2X RE

1. 2% Hoj7| A&
-IP:192.168.127.100 , port = 12345

2. launch

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 color:=white
- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 color:=blue
- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

color:=white

3. run application node

$ rosrun dsr_example_py single_robot_simple.py dsr01 m1013

ROS m2 Iz Of4H+< (v0.93)
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o
b

1]

=
.

8l 6.2 single robot
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6.3 Multi Robot

s
e Multi Robot 7+ O|X|E M &&L|Ct

(X3 282 24 a2 5% dsr_launcher & & Z8HA|7| HEEfL|CH)
« O|N LY python ©2 ErA |0 UL L|CH

- python &£ 2|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

= n}j2}o|E

ol X2d 71232 My
ROBOT ID
. single robot : dsr01

Robot ID - 127.0.0.1 )
. multi robot: dsr01 B H #=XMo =2
dsr02, dsr03, dsr04 ...

ER 2 (48

model - m1013
. m0609, m0617, m1013, m1509

» 0X|: Oj=2{0|E B E

1. OfEa[o|E M
$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF
$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or
$ sudo ./DRCF32 <port>  ## 32bits OS
Multi robotQl @ ZX 7§50 %A ZtZ CHE port 2 DRCFE A EL|CE
$ sudo ./DRCF64 12345
M 2& ZoM
$ sudo ./DRCF64 12346

2. launch

- launch n}g =¥

. $ cd ~/catkin_ws/src/Doosan-robot/dsr_launcher/launch

ROS m2 Iz Of4H+< (v0.93)
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. multi_robot_*. launch Tt & 2t Atsto]| QbA $=H™THL|LCT.
. host @} port & SHIZH|
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013
- multi robot in gazebo
$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch

3. run application node
- oA EY £
. TEOLAR St oM mYS EO{ ROBOTID o RES A =L
. x>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

$ rosrun dsr_example_py multi _robot_simple.py

Ofx: &d 22 2=

1. 28 FHoj7| 4&A
- IP : 192.168.127.100 , port = 12345

- multi robot QI A2 Z} 2X H0{7|2] IPE CI2A 2FELICt

2. launch
- launch n}g! £
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*. launch TS 2t Alztof| QbA| =X BHL|LCL.
. host @t port & SHIEH $7gs}jof gtL|Ct.
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013

- multi robot in gazebo

Doosan Robotics
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$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch

3. run application node
- oA = 3
. TSOHAX; St oM TS EOf ROBOTID o REES A +=ggL .
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

$ rosrun dsr_example_py multi_robot_simple.py

&
=
’ »
B
B -
A »
»
L
=
-

12! 6.3 multi robot
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64 Gripper

s

OH

+  Gripper AHE O|HE M-S LT
(X3t 282 24 a2 5% dsr_launcher & & Z8HA|7| HEEfL|CH)
« O|N LY python ©2 ErA |0 UL L|CH

- python &£ 2|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

= n}j2}o|E

ol A2 71232 My
ROBOT ID
. single robot : dsr01

Robot ID - 127.0.0.1 )
. multi robot: dsr01 B H #=XMo =2

dsr02, dsr03, dsr04 ...
ER 2 (48
model - m1013

. m0609, m0617, m1013, m1509

» 0X|: Oj=2{0|E B E

1. OjEa[0|E M

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or

$ sudo ./DRCF32 <port>  ## 32bits OS

2. launch : single robot + gripper
- single robot in rviz
$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 gripper:=robotiq_2f

- single robot in gazebo
$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013

gripper:=robotig_2f

- single robot in rviz + gazebo

Doosan Robotics
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$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

gripper:=robotiq_2f

4. run application node

$ rosrun dsr_example_py pick_and_place.py

1. O EO|E HAH

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345

or

$ sudo ./DRCF32 <port>  ## 32bits OS

Multi robotQl AL 22X 7i0| XA Z}Z} C}E2 port = DRCFE HATLICH
$ sudo ./DRCF64 12345

M 2& oM

$ sudo ./DRCF64 12346

2. launch: multi robot + mobile
- launch ot $£H
. $ cd ~/catkin_ws/src/Doosan-robot/dsr_launcher/launch
. multi_robot_*. launch T} & 2t Atztof| QbA| =™ BHL|LCT.
- host 2} port & SHIZH £=7goF gLt
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013 gripper:=robotiq_2f
- multi robot in gazebo
$ roslaunch dsr_launcher multi _robot_gazebo.launch color:=bule gripper:=robotiq_2f
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi _robot_rviz_gazebo.launch gripper:=robotiq_2f

3. run application node
- OfH| mY =4
. TSR St O mYS EOf ROBOTID o RES A +FgLct.
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

ROS m2 Iz Of4H+< (v0.93)
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$ rosrun dsr_example_py pick_and_place.py

Ofx: dH 22 2E

1. 28 FHoj7] &
- IP : 192.168.127.100 , port = 12345

2. launch : single robot + gripper
- single robot in rviz
$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 gripper:=robotiq_2f
- single robot in gazebo
$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013
gripper:=robotiq_2f
- single robot in rviz + gazebo
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

gripper:=robotiq_2f

3. run application node
- oiH T 4
. TSOLAA St oA oS E0 ROBOTID o RES A +FEL L
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

. Robotig-2Finger gripperZt ROS7t 253810 QU= C|HO|A Q| Serial Porte} A
/0] U0{OF THL|CE

$ rosrun serial_example_node serial_example_node ttyUSBO 115200

$ rosrun dsr_example_py real_pick_and_place.py

1. 28 Hoj7]| A&
-IP : 192.168.127.100 , port = 12345

Doosan Robotics
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- multi robot QI AL Zt 22 H0o{7|e] IPE CIE2A HHELICE

2. launch : multi robot + gripper
- multi robot in rviz

$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013 gripper:=robotiq_2f
- multi robot in gazebo

$ roslaunch dsr_launcher multi _robot_gazebo.launch color:=bule gripper:=robotiq_2f
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch gripper:=robotiq_2f

3. run application node
- O H ot =3
. SO St= O DS ZOof ROBOTID oF BHE A gLt
. x>
robot_idl = "dsr01"; robot_modell
robot_id2 = "dsr02"; robot_model2

"m1013"
"m1013"

$ rosrun serial_example_node serial_example_node ttyUSBO 115200

$ rosrun dsr_example_py real_pick_and_place.py
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joint_state_publisher

Jsea b roascomern EmMeasre - g P
3 Displays 0 v Views 0
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Bl ROS Time: |1554463087.97 ROS Elapsed: | 115.29 wall Time: | 1554463088.00 wall Elapsed: (115.29 Experimental

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

% 6.4 robot + gripper

L0721 Doosan Robotics



Mobile robot

6.5 Mobile robot

s
« ZHY 22 OXE 3L
(X3t 282 24 a2 5% dsr_launcher & & Z8HA|7| HEEfL|CH)

« O|N LY python ©2 ErA |0 UL L|CH

- python A 2|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

= n}j2}o|E

ol X2d 71232 My
ROBOT ID
. single robot : dsr01

Robot ID - 127.0.0.1 )
. multi robot: dsr01 B H #=AMo 2
dsr02, dsr03, dsr04 ...

ER 2 (48

model - m1013
. m0609, m0617, m1013, m1509

» 0X|: Oj=2{0|E B E

1. OfE0[E A

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345
or

$ sudo ./DRCF32 <port>  ## 32bits OS

2. launch : single robot + mobile
- single robot in rviz

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 mobile:=husky
- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 mobile:=husky
- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013
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mobile:=husky

3. run application node

$ rosrun dsr_example_py single_robot_moblie.py

1. OfEO|E A

$ cd ~/catkin_ws/doosan-robot/common/bin/DRCF

$ sudo ./DRCF64 <port>  ## 64bits OS , defult port = 12345

or

$ sudo ./DRCF32 <port>  ## 32bits OS

Multi robotQl AL 22X 7§50 XA Z}Z} C}2 port = DRCFE HATLICH
$ sudo ./DRCF64 12345

M 2& 20N

$ sudo ./DRCF64 12346

2. launch: multi robot + mobile
- launch ot $H
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*. launch IS Zt At=hof SHAH =™ otL|Ct
. host @ port & ZHIEA $=7gsfjof gLt
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013 mobile:=husky
- multi robot in gazebo
$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule mobile:=husky
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch mobile:=husky

3. run application node
- OfH ot =3
. TSR St O TS €O ROBOTID o RES A +FgL .
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

Doosan Robotics
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$ rosrun dsr_example_py multi_robot_mobile.py

= oA X 22 2E

1. 28 Hoj7] &
- IP : 192.168.127.100 , port = 12345

2. launch : single robot + mobile
- single robot in rviz

$ roslaunch dsr_launcher single_robot_rviz.launch model:=m1013 mobile:=husky
- single robot in gazebo

$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013 mobile:=husky
- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

mobile:=husky

3. run application node
- O H ot =3
. TSR St O mHYES €O ROBOTID oF RES A gLt
. ex>
robot_idl = "dsr01"; robot_modell = "m1013"
robot_id2 = "dsr02"; robot_model2 = "m1013"

$ rosrun dsr_example_py single_robot_moblie.py

1. 2% Hoj7| A&
- IP : 192.168.127.100 , port = 12345

- multi robot Q1 d¢ Zt 21 H0{7]9] IPE Ct2A QgL Ch

2. launch : multi robot + mobile
- launch ot $=d
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch

. multi_robot_*. launch L& 2t Atzto]| QA $=H™THL|LCt.
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. host @ port & 2Ht2H £=Ho}joF ThL|Ct.
- multi robot in rviz
$ roslaunch dsr_launcher multi_robot_rviz.launch model:=m1013 mobile:=husky
- multi robot in gazebo
$ roslaunch dsr_launcher multi_robot_gazebo.launch color:=bule mobile:=husky
- multi robot in rviz + gazebo

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch mobile:=husky

3. run application node

$ rosrun dsr_example_py multi_robot_mobile.py

Default Light
*  Global Status: Ok

0580398
0575398
> Focal Point  0.25174;:0.3839.

swve || Remove || Rena
ROS Time: [14.96 ROS Elapsed: [14.17 Wall Time: |155446070287  wall Elapsed: |22.25 Experimenta
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 3fps

12! 6.5robot on mobile
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7. dsr_msgs

71 Topic
7.1.1 RobotState.msg

I7I

olr

22 YJH EY AR

- %
robot_state int32 25 AEl : enumROBOT_STATE %=X,
bot_state_st
robo ‘i ates string 28 ME|E stringC 2 B7|
current_posj float64[6] 29| XY joint K|
current_posx float64[6] Z2529| HX| Task {IX|
io_control_box int32 ZEFON7|9 CIXE U= ME|
access_control int32 H ol # AEH: enum.ACCESS.CONTROL #EH=.
homming_co .
- bool 2529 hommin =
mpleted | ing o1
tp_initialized bool TP 7|3} AEf
speed int8 ZEO| G &
master;ng_nee ints 2% ojAgz =g o=
drl_stopped bool DRL(Doosan Robot Languge) & X| AHE{
disconnected bool EAN ™= AEY

enum.ROBOT _STATE

ROS m2 Iz Of4H+< (v0.93)
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=H o+ A9y
ZtE metiy -2 st £713F e
1 STATE_STANDBY 28 7tset 7|12 HH XY Of7] SEf
X of7] AEfOM K- =4 = SEA| AHES22
2 STATE_MOVING Hetr|= X d S22 SHEY. 8% 2t2A Xtas X F of7|
HENZ HEHE.
s U 5% QEE Qg 282 HX| REE, ME 2T
3 STATE_SAFE_OFF AFE(HIO] ®X| & BE 2 20|32 MYUS kst
HEfY
4 STATE_TEACHING A WA| AEf
Jls % 8% 2RE Qg 22 FX| REZ, o HX|
5 STATE_SAFE_STOP SEf(HI0of FX|2F =3HSH MEf, AFSZEQ HR T2 H
LAl FX| &EH)
6 STATE_EMERGENCY_STOP: | H|AF ™ X| ArEY
7 STATE_HOMMING S0 OC MEN(ZES SIEQOAEO R ™MTSH= AE)).
22 15 8o =1t SNt Z2 222 Qg 28
8 STATE_RECOVERY HMX|A|, = HQ O|LZ O|ZA|7|7| 9Bt 27 T
AEf Q.
eSTATE_SAFE_STOP AMEJQ} SQsiL}, 28 7= HQ
9 eSTATE_SAFE_STOP2 Aot o8] =0 mea FMatslol Sle AlE
STATE_SAFE_OFF AME[Q} S Q3iL}, 28 & He
10 | STATE_SAFE OFF2 eSTATE_SAFE_OFF <E{SF SEELE, =X 715 B
ADZ QY| 23 mEZ MBS OF S AER
11 STATE_RESERVED1 ok AR
12 STATE_RESERVED?2 o2t AL
enum.ROBOT _STATE
=t A+ Ay
0 MANAGE_ACCESS_CONTROL_FORCE_REQUEEST | M|O{& ZHH| 3|4 DJA|X| &Al
1 MANAGE_ACCESS_CONTROL_REQUEST, HO|H oY% Q& HAIX| LAl
2 MANAGE_ACCESS_CONTROL_RESPONSE_YES HO|H 0| &2 HAIX| &Al
3 MANAGE_ACCESS_CONTROL_RESPONSE_NO HO|H O] HE DAIX| LAl

Doosan Robotics



Topic

7.1.2 RobotStop.msg

7|

oIr

EX A EH HAX]

robot stop mode :

stop_mode int32
enum.STOP _MODE %=,

enum.STOP_MODE

= 43 ok
0 STOP_TYPE_QUICK_STO, e o2 AR
1 STOP_TYPE_QUICK 2 MA(EM YR LX)
2 STOP_TYPE_SLOW 2 HX|(2M YA 8X)
STOP_TYPE_HOLD = EX
’ STOP_TYPE_EMERGENCY = X
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7.1.3 RobotError.msg

- 9z
Level int32 - 27 ¥ : enum.LOG _LEVEL %=,
Group int32 - 271 J& : enum.LOG _GROUP %=,
Code int32 - error code
msgl string - error msg 1
msg2 string - error msg 2
msg3 string - error msg 3

enum.LOG_LEVEL

= Mg oL
0 LOG_LEVEL_RESERVED LHE ofjoF AFER
1 LOG_LEVEL_SYSINFO Tt 7|5 9 SX Q20| Cfst HER HA|X|
2 LOG_LEVEL_SYSWARN Che 7|5 U 5% 222 Qs 20| HA|E A
3 LOG_LEVEL SYSERROR | ObF 0L} &k Q22 QI8 250| XS A

enum.LOG_GROUP

=H Rl MY
0 | LOG_GROUP_RESERVED
1 | LOG_GROUP_SYSTEMFMK sH9 MO 7(Za e 3)
2 | eLOG_GROUP_MOTIONLIB, st ®oj7|(Lna|E)
3 | LOG_GROUP_SMARTTP ArS| H|O{7| =EI13(GUI)

Doosan Robotics



Topic

2 ey L
4 LOG_GROUP_INVERTER ER oHEH EE

5 LOG_GROUP_SAFETYCONTROLLER | ©t™ H E(Safety Controller)
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72 Service/motion
7.2.1 Moveloint.srv

" Jls

ZEMOAZIM 2RSS ol 2EAXM S8 HEAKIK O[SAIZ|7] fgh ME[A

eI,
- o
ol L 7123 L
pos float64{6] - 67 =0 i3t 2E TH K|
vel floate4 - =0
acc float64 - =y
time float64 0.0 EEF A2 [sec]
radius float64 0.0 blendingA| radius
) * MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
) e BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
e BLENDING_SPEED_TYPE_OVERRIDE =1
T i 0 « SYNC=0
syncType in
yneyp « ASYNC=1
7 gorzs|

+ time X|™H A|, vel, acc & B A|StL time 7|&EC 2 X2|EL|CH

IN 7o

blendType O] BLENDING_SPEED_TYPE_DUPLICATE O| 11 radius 7t 0 ECt & ZT7HOZE =&
SMO| 23l = HO MMDMO| MOAZ|, 2%, JIEEE AXE|S RO R MA|ZHO
MO| BMA[ZHEL 2 E2 2dZ{0| HAY S = MAZH0| Z2E = UASFUCH
2T A2 Ol O[0[X| & FISHAIR.

B ot
0%
o
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< (Example) Path differences accord. to 1st and 2nd motion settings>

2y 1st.goal
| 2nd.start

_.__-—l——-"

1st.start

< 1st and 2nd motion settings>
Path-1)

[1ST] vel=200, ra=DR_MV_RA_DUPLICATE, radius=200
[2ND] vel=200

Path-2)

[1ST] vel=40, ra=DR_MV_RA_DUPLICATE, radius=200

[2ND] vel=200

Path-3)

[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200

[2ND] vel=200

2nd.goal
=

7
2| &=
24 A28 7123
success bool - A& OlE : True or False
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7.2.2 Moveline.srv

s

EZMAZINM ZEE HEY S AN FEH AX|(pos)= HMS et 0|SAI7|7] F
o AB[ARILL.

- o
pos float64[6] - 671 =0 Chst 2X TCP Q|X|
vel float64[2] - MEr, ZhEn
acc float64[2] - M7ts R, Zotsn
S AIZH [sed]
time float64 0.0 *time X|™ A|, vel, accE Z2A|3}2 time
J|1Zz=o02 Kz
radius float64 0.0 blendingA| radius
¢ MOVE_REFERENCE_BASE =0
ref int8 0
¢ MOVE_REFERENCE_TOOL=1
] * MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
) e BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
e BLENDING_SPEED_TYPE_OVERRIDE =1
T - 0 *« SYNC=0
syncType int
yneyp « ASYNC=1
7 worz7|

- vel O SiLol GIXtE P HRUSSOL, vel =30, 0) YT IXH= BMO| M&Eof
thSEiny, A4 =s M&o| H2otol ZYELIC

E)
|
- acc of stLtel BIRE Y2E RSSO, acc =(60, 0) YE QX BMO| Mz Eof
CISED, AZMSEE HIIEEO Hlsto] ZHELICE

- time XA A|, vel, acc & FA|StD time 7|FE2 2 Az2|E L|C}

I\ =
_I_o
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blendType O| BLENDING_SPEED_TYPE_DUPLICATE O|X1 radius 7} 0 EC} & =ZHCEZ =
7

DNO| 2UY T S M¥mMo| Foal, &E, JEER AWEE FODMA|
sHo Mo BAAIZIEC 2 A2 $¥DM0| BN FRE 3 M¥LN0| F2Y + Al
Beish Age Ofaf O|0|KIS HDBHIAIL.

< (Example) Path differences accord. to 1st and 2nd motion settings>

i 1st.goal
2

- e —d—" e | 2nd.start

radius

1st.start

< 1st and 2nd motion settings>
Path-1)

[1ST] vel=200, ra=DR_MV_RA_DUPLICATE, radius=200
[2ND] vel=200

Path-2)

[1ST] vel=40, ra=DR_MV_RA_DUPLICATE, radius=200 NOVE_ WOVEL
[2ND] vel=200

Path-3)

[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200
[2ND] vel=200

2nd.goal
—==

<
= 2H
T
success bool - A& OlE : True or False
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7.2.3 Movelointx.srv

s

X2 0|&Al7|7] ®Igt MH[A LT}
I 5257l O|S3HX|BH 2RO M2

HI oM O|FO{X|7| WHE0| F8 XK HMP=7t BHEX] FSLCH FIHH
O SiLto| X YZVIEHO| CHSSte 87tX|2 EE X E(robot configuration)s St

LtE iSolutionSpace(solution space)d| X|&38{OF BtL|Ct.

- %

ol A2 7123 My
pos float64[6] - 674 Zof cfzt 2 TCP 9I%|
vel floate4 - =0
acc floate4 - e
time float64 0.0 L2 A|ZF [sed]

radius float64 0.0 blendingA| radius

¢ MOVE_REFERENCE_BASE =0
ref int8 0
¢ MOVE_REFERENCE_TOOL=1
] * MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
e BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
e BLENDING_SPEED_TYPE_OVERRIDE =1
sol int8 0 XSOtz MY EX)
T - 0 « SYNC=0
syncType in
yneyp « ASYNC = 1
_i 2roLR 7|

- time 2 X|HE AL vel, acc 2 2ASHD time 7|E02 H2|=lC}.
St

L Z2(eMoveMode = MOVE_MODE_RELATIVE), Msip Moj| 23Eg
bt |

FMstE 2 Moveloint() EE= Moveline()& 0|83t 2 Yst=
AE Yt
M blendType % vel /acc Of 2 EHYZ Y ZL Movelointsry, Moveline.srv

b
23S FZSHAIR.

Doosan Robotics
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»= Robot configuration (&Ej vs. solution space)

Lefty Below No Flip
1 001 Lefty Below Flip
2 010 Lefty Above No Flip
3 011 Lefty Above Flip
4 100 Righty Below No Flip
5 101 Righty Below Flip
6 110 Righty Above No Flip
7 111 Righty Above Flip

success

bool

: True or False

ROS =224 Oi&+

& (v0.93)



7% dsr_msgs

7.2.4 MoveCircle.srv

s

2R HoZIoM PSS 7IELR 2RO A /KM BR XNHE AL S8
AXNMA H= Es A8 A2 =S et O|3A|7|7] et MB|ARLC

- %
ol A2 71232k My
std_msgs/Floa target[2][6]
pos t64MultiArray[ - o« Ao X|H
: - 28 9%
vel float64[2] - e, ZhEe
acc float64[2] - MItEE, 24t
time float64 0.0 = AIZE [sec]
radius float64 0.0 blendingA| radius
* MOVE_REFERENCE_BASE =0
ref int8 0
* MOVE_REFERENCE_TOOL=1
* MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
anglel float64 0.0 anglel
angle2 float64 0.0 angle2
e BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
* BLENDING_SPEED_TYPE_OVERRIDE =1
T i 0 * SYNC=0
syncType in
ynep * ASYNC=1
,i orotR 7|
- vel Of BfLtO| QIXHE YT FLCISESOL vel =(30, 0) YE QX BMO| H&Eof

SED, 4&5E= MKE0f Hl25Hd ?a" '—Ilif

©acc 0 StLiof QIXIE YTt HR(WES0, acc ={60, 0}) YHE QX= ZHO| MIET O
HSxH, 2475z M7I5 20| Higstol 2 ELCH

- time XA A, vel, acc & FA|5tD time 7|FE2 2 A2|E L|C}

- mode 7} MOVE_MODE_RELATIVE 9| Z<2 pos[0] I} pos[l] & ztzt 9 M Q|X|Ztof CHst
HOEHERZ Yol LT (pos[0]2 AIZHE CHH| CHZEHE, pos[l]= pos[O]CiH| & CHERE)

Doosan Robotics
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- anglel 0| 0 ECt 311, angle2 0| 02l A% anglel 2 Circular path 42| & 2|™Zt0|
L L}

- anglel 1t angle2 7} 0 2Ct 2 ZAL, anglel 2 circular path &0|AM M£HEC 2 0|55t
92, angle2 = 7t&Ea 2452 fleh 3| F2te| 3F2E Q0| L . ol &

1= [= R 1 (R B}
0|s2Zt2 anglel+ 2 X angle2 BtZ circular path &2 Z2!QlL|C}.

Opt

IN zof

blendType 0| BLENDING_SPEED_TYPE DUPLICATE O|T radius 7} 0 L} 2 xHoz o2&
Mol 2HE 2 ZR2 MdARMo| THHAHZ|, &E, JtEEE ZFEEE THHRMAI

oMo BMAIZIECE 2 32 $YBMO| BN SR 3 N¥LM0| 32Y 4 UBLCH
ok Att2 otz O|0|X|E FESHYAIR.

< (Example) Path differences accord. to 1st and 2nd motion settings>

1st.goal
—— >
e | 2nd.start

- ——
radius

1st.start

< 1st and 2nd motion settings>
Path-1)

[1ST] vel=200, ra=DR_MV_RA_DUPLICATE, radius=200
[2ND] vel=200

Path-2)

[1ST] vel=40, ra=DR_MV_RA_DUPLICATE, radius=200
[2ND] vel=200

Path-3)

[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200
[2ND] vel=200

MOVEMIOVEL

2nd.goal
—

success bool - ME &8 : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.2.5 MoveSplineJoint.srv

22 FMoZlolM 2RE WM YKM BEIL FRFSS Ak
ARENA AZEE ABetl FMFRE W2t O1SAI7|Y| 2
o S5/t EE olnjsin YiEs ZRE ARl 2t
of ZHELc

= 59| %|(0fx| 2t
s

Yok 9

o
>

- Q%
o1 A2Y 7123t Ay
std_msgs/Floa target pos [100][6]
pos t64MultiArray[ -
] X|CH 1007477HK|Q] BAQH B|AE
posCnt int8 - 72 378 M=
vel floate4 - =0
acc float64 - =y
time float64 0.0 & A7t [seq]
e MOVE_MODE_ABSOLUTE =0
mode int8 0
¢ MOVE_MODE_RELATIVE =1
T i 0 *« SYNC=0
sync e Int
ynclyp ¢« ASYNC=1
,f ] =) |
- time S X|HE AL vel,acc £ FA|SID time 7|&2 2 XN2|=L|C}
* mode 7} MOVE_MODE_RELATIVE QI A2 position list 2| 2t pos = & M pos Of CHsH
ZUEtEE FHO|ELCt (position list=[ql, g2, ..,q(n-1), q(n)]2 O|FO{HE [f ql 2 A|ZH
ChH| &2, q(n)& q(n-1) CHH| S THEHE)
- MWD SHDMO| T3 2819 SUYLS XA RELICH
- 2=

success bool A& OlE : True or False

—
e

Doosan Robotics
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7.2.6 MoveSplineTask.srv

SRRl HEE= et olsAIZ|7] #gh AH

oM
d0
0

EX HOZ[oM 2xRS X fX|0M HESHe] dREES AN SELIX(OHKZ
7| A9

- Q%
o1 A2 7123t Ay
std_msgs/Floa target pos [100][6]
pos t64MultiArray[ -
] X|CH 1007477tXK|o] BEHE E|AE
posCnt int8 - 72 378 M=
vel float64[2] - MEr, ZhEn
acc float64[2] - Motag, 2pan
time float64 0.0 & A7t [seq]
* MOVE_REFERENCE_BASE =0
ref int8 0
* MOVE_REFERENCE_TOOL=1
) * MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
) e SPLINE_VELOCITY_OPTION_DEFAULT=0
opt int8 0
 SPLINE_VELOCITY_OPTION_CONST=1
T i 0 * SYNC=0
syncType in
yneyp « ASYNC=1
7 gorzs|

- vel 0f StLte| QIXIE

213t ZLOIBS0!, vel =30, 0) Y

QIR BMO| MKz of

DS ED, 2 e MAE0) sl ZHELIL
- acc Of tLto| QIS Y2IBt FL(OIBSOL, acc =(60, 0) YS!
DS E, 2ol EE MIISE0| HIZstol ZRE LI

- time X|™H A|, vel, acc & BEAS}D time 7|&=2 2 XN2|ELLC}

+ mode 7} MOVE_MODE_RELATIVE QI A2 position list 0| Zt pos = & M pos0Of CH

OIXtE EMO| M7t o

"
S}

MOHEtEE HO|E L} (position list=[ql, g2, ...q(n-1), q(N)]E O|FO{E M ql 2 A|EHH

CHHl &EH2t=, q(n)2 q(n-1) CHH| SCH=tE)

ROS m2 Iz Of4H+< (v0.93)



gs

7% dsr_ms

= =do et SE2

SPLINE_VELOCITY_OPTION_CONST

=3
=

opt

E
==

72|29t

IL|C}.

et

NS

=)

)

SPLINE_VELOCITY_OPTION_DEFAULT

: True or False

=]
m

bool

success

LL5E2E Doosan Robotics
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7.2.7 MoveBlending.srv

s

22X HoZ|oM otLt o]gel 2ol = e FdE EE2 JES @O 2XE 4=
=
=)

HE0| MHEl blending radiusZ2 S3H S S92 0|sA|7|7] It MH|A LTt

—_

- %
ol L 7123 My
std_msgs/Floa . . radi
! (posl[6]:pos2[6]:type[l]:radius[1]) x 50(max)
pos t64MultiArray[ -
] X|CH 507477tK|e] B2 HE
posCnt int8 97 42 ™E =
vel float64[2] - M, 2=
acc float64[2] - MIFEE, 20t
time float64 0.0 & A7t [seq]
) ¢ MOVE_REFERENCE_BASE =0
ref int8 0
¢ MOVE_REFERENCE_TOOL=1
] ¢ MOVE_MODE_ABSOLUTE =0
mode int8 0
¢ MOVE_MODE_RELATIVE =1
T i 0 « SYNC=0
sync e int
ynclyp ¢« ASYNC=1
J gorgy|

- vel O SiLtol XIS YR HRSSOL, vel =30, 0) Y2AE X BMO| M 0|
SxM, A&5es MEE0 Hlg5to] 2FE L CH

- acc Of SHLfOl OIXIE YRS HRBSON, acc (60, 0) YL OURE BMO| MIIEEO|
e, Z47tE=s M7t5=0 HHSte ZFE Lt

- time X|™H A|, vel, acc & BEAS}D time 7|&=22 XN2|ELLC}

+ mode 7} MOVE_MODE_RELATIVE QI A2 posb list 2| Zt pos = @ M pos 0f CHEH
HOiztEZ Yol Lot

IN 7o

* posb 0| A blending radius 7} 0 Q1 AL, ALEX} 23 @27t LIEFHL|CL
- L& Line-Line segment 7} Zt2 HI5EE J1A AR Line ol SEQ2H0Z AKX

Q=27} et

oY

ROS m2 Iz Of4H+< (v0.93)



gs

7% dsr_ms

. gag Pzio|q ZA0| et 2

HAHER RH2F 7 LIEHELICH

.
[¢]

o
+

: True or False

45 07

bool

success

LL5E2E Doosan Robotics
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7.2.8 MoveSpiral.srv

| 716l 3| MSt= Spiral motiont = Bk
JH|A LICEH X XA eMoveReference 2 X|%
o

fefof =212l oM LidH Mot axis Sz HUHHS

|0

(02

- Q%

o1 A2 71232 Ay
revolution float64 - = 3| &= [revolution]
maxRadius float64 spiral %|& g4 [mm]
maxLength float64 axis 2sko 2 0| 58t= HE| [mm]

vel float64[2] - MEE, ZhEn
acc float64[2] - MItEE, 205
time float64 0.0 = 23HA|ZE [sec]
e TASK AXIS X =0
taskAxis int8 0 e TASK AXIS.Y =1
e TASK AXIS.Z =2
* MOVE_REFERENCE_BASE =0
ref int8 0
* MOVE_REFERENCE_TOOL=1
T i 0 * SYNC=0
syncType int
yneyp « ASYNC=1
7 gorzs|
- revolution & spiral ZM9O| & 3|M4E o|0|gtL|C}.
- maxRadius = spiral 249| X|Cf g2 of0|gtL|Ct
- maxlength = 2M FQt axis Hetoz HWISH= AH2|E oOjgLct B 242 Z{ -axis
Wt L
- vel 2 spiral ZM9| 0|5 &£ & o|0O|gtLCt.
- acc = spiral ZMO| 0|5 7t&EE o|O|gtL|C}

© time £ X|™HE 42 vel,acc & BEA|SID time 7|&=2 2 X 2|ElL|Ct

 taskAxis = Spiral @MO| FHolshs HWRO| +XQl £ Holgt|ct

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

B2 48 Al Spiral Z20f 2lpt 2|2 JHEEE AMGIO] O] 2 e ¥HL ZHS
fUotof off 2|7 LELIEIE = ASLICL O] B vel, acc L= time gts HAH =FoH=
As ddHch

m

= 2|H
T
success bool - A& & : True or False

Doosan Robotics
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7.2.9 MovePeriodic.srv

- Jls
EXMOZI0M X AX[0IM  AIFSHE HOf 2Mez  Y¥E J|E EEA
(eMoveReference)Q| Z+ =(HZl % )0 CHSt Sine T 7|HICE F7| BME
ShL|C 2 axis ¥ EMOo| EM2 fAmplitude?l fPeriodic Of Qs ZAH™L|1, 7t A
¢ E 2H A2 F7, BtE, 2150 ofs 2FE LT
- o
Q=3 =l 7|2 4%
Amplitude(-ampO|| Al +ampA}O] 2M) [mm
amp float6A[6] i P (-ampOj| A PALO| ) [mm]
or [deg]
periodic float64[6] period(1F7| 28 A|Zh)[sec]
acc floate4 - Acceleration
time float64 - Acc-, dec- time [sec]
repeat int8 - HHE 3|4
¢ MOVE_REFERENCE_BASE =0
ref int8 0
¢ MOVE_REFERENCE_TOOL=1
. - . « SYNC=0
sync e Int
yneiyp ¢« ASYNC=1
7 wopg)
amp & TIE(@mplitude)Z 2|0|5tH, 2} H(x, y, z, rx, ry, rz) 2 amp & U2E 3= 6 74
HA0| list HEfZ U=sfof SfL|C T, F7| RS ZTHSHK| Y= F HA2 amp E
02z YsfioF gLt
© periodic = o &g M| 13| g A[ZhE QOISIH, Zt Z(x, y, z,rx 1y, 1z) &
period £ ZtOR 8} & 671 Y40 list HEfR QY2AS|HLL CfEZS sfopeiL|ct.
©acc & F7|mMo| ARt Bo| st W 24 AjZHe Qojuct ¢ 45 Itz Alzbat
ECHF71*1/4 & 2 440l HEELICE YHE JtHS A[ZHO] BNZMHAZEe] 12 8
WSt FL o7t LAt ot
- repeat 2 7bY 2 period 2 7H|= F(7|E %)9| g5 S+E Fol5tny, 0|0 a2t F
D& AlZto] ZEELCH LM Fo| gt Sz 2M A|Zto]| met ArsAFE L ChE 80|
MM EREE A9 B KT AR QK| LXEH SEE LK X pNE J|E 3
D{o| ZrE7] ®o| BN S2E —1“— AGHEL B 52| BMO| Al FEEX| Y=
4% d5FUoMel d== O ZBRO|IM HOJLEA ELCh 22t A2 Oor2f O|b|X|E
BXoHAR
ROS =229 o4 (v0.93)



gs

7% dsr_ms

CASE-1) All-axis motions end at the same time

move_periodic(amp

=[3.2,1.6,0,0,0,0], atime=3.1, repeat=2, ref=DR_BASE)

[100,100,0,0,0,0], period

e
.=
=
[
>
Q
=
-
‘o
A
=
=
%]
©
[o]
P
[= 3
(=}
<

individually
,0,0,0,0], period

CASE-2) Diff-axis motions end

move_periodic(amp

0, repeat=2, ref=DR_BASE)

=[3.2,1.5,0,0,0,0], atime=

[100,100

LL5E2E Doosan Robotics
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ref & g8 oMo 7|&F ZEAE ol0|FL Ch
CBNATH W A ZOSE o270t WSt 42 Ch22ol Alg EXSIY E % FIE
- AS HMetgLct
Z| i & = =TI F(amp)*2*pi(3.14)/3F 7| (period)
(of, Z1=Z=10mm, F7|=1 X9l AL %% LE=62.83mm/sec)
MARZ M SHEH0 Cfot 220l SHYE X|JASHK| &L Ct
= 2[E

success bool A& & : True or False

a

ROS m2 Iz Of4H+< (v0.93)



_msgs
2

A

MH]

7% dsr_ms

F

—

e
(e}

7IEt2| 7] 2

=

=

of Z=&[7]

N3
&

2HZZ0e =

Hee

s

EZMA7|0AM

7.2.10 MoveWait.srv

712

Iad

g0

od

2|

LL5E2E Doosan Robotics

7| 2%
bool A& OolE : True or False

ad

success




Service/tcp

73 Service/tcp

7.3.1 ConfigCreateTcp.srv

" Jls

2R TCP EE T AT SESHO A&7 fIgt AMH[A YLCHL = MEAE
0[85t0] s== TCP 2= HEZ2|of MFEH2=z MFE = CHA| 2880 5tX| 2, T/P
OfE2|A 0l S5t B0 =72 FM FIHE22 YALEO| Z7HsELIC

- o
name string - TCP O|&
pos float64[6] - TCP HE
- 2|

success bool - A& & : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.3.2 ConfigDeleteTcp.srv

s

ZX Moo AFHo SFE TCP SEE MASH7| fiet MH[A YLCH

name string - TCP O|&

: True or False

success bool -

0x
(O
2
el

Doosan Robotics
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7.3.3 GetCurrentTcp.srv
" Jls

22X Hof7[ofM Sx ¥ TCP BEE 7HMEs MH|A YLCh 28 & Tool &7}

= O
gle 4% ¢ 2XEo| gL}

AL
= Ol

oo
HA' T

info string - TCP 0|2

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.3.4 SetCurrentTcp.srv

s

22X Mof7|of At

S2glo] YE TCP HE 5 SN N
Hate Mul2 el

S
S| AEE TP} gl A

2 S ¥ BXEs Moy wi MY
50} Y HEI £I|SHELIC
ol
name

string

Tool 0|2

success

bool - MZ o8 : True or False

Doosan Robotics
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74 Service/tool

7.4.1 ConfigCreateTool.srv

THo| S22 Tool YEE ATY A0 SFoHH A&st7| fIeh A~ YL,
VS

=
= =
8ot0] 5= Tool 2= HEZ0 MYEH2Z WEE = CHAl 253

To T
FXI2E T/P OfEE2|AO|F0M SEB dR0s =7(8 WFOM FIHHE22 MHALE
O 7tsgHtt

L
X

T

| >

i

o

- %
name string - Tool 0|
weight float Tool &4
cog float64[3] 2AH 4
inertia float64[6] o M
= 2

success bool

- HE & : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.4.2 ConfigDeleteTool.srv

s

EX Moo AFH| S=E Tool EE AASHY| g ME|A FLC

name string - Tool O|&

: True or False

success bool -

0x
(O
2
el

Doosan Robotics



Service/tool

7.4.3 GetCurrentTool.srv

 7ls

22X Ho7[oA oI 2FE Tool BEE 7IM2E AMH[A YLCH 28E Tool SE7t

gle 4% ¢ 2XEo| gL}

info string - Tool O|&

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.4.4 SetCurrentTool.srv

" Jls
22X Hof7Iof A SEE

AA
Hote MH|A YLUCE HXf ZALE Tool O] gl 4% ¢l EXAES HEHSH o1 473

U Tool YE T X HHE Toolof Ot J2E 4
7 H

g0 A= =27b =7|=t gLt

name string - Tool O|&

success bool - MZ o8 : True or False

Doosan Robotics
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75 Service/io

7.5.1 SetCtlBoxDigitalOutput.srv

= Jls
22 HOZ|oM HEE ghAo YEE CIXE TFO| M=E £3SHY| ot MHA &
L|C}.
n I_JF
iz
index int8 HoZ| Wf CXe == HE H5(1~16)
value int8 =3 : OFF =0, ON =1
= 2|E

success bool - A& & : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.5.2 GetCtIBoxDigitallnput.srv

" Jls
2R o7 HAEE <20 YAE CIXE ™o =8 =Qsty| et ME[~ ¢

L|c}.

AL
= Ol

z
index int8 - HOoiZ| Lf CIXE 4 ™ HS(1~16)

nx

value bool - OFF =0, ON =1

Doosan Robotics
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7.5.3 SetToolDigitalOutput.srv

" Jls
2R o708 22 20 FAE CXE g0 =8 =357 g M YL

Ch.
- ol
index int8 2E ZX| O C|XE £ M HS5(1~6)
value int8 =9 {7 : OFF =0,0ON =1
- 2l

- HE & : True or False

success bool

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.5.4 GetToolDigitallntput.srv

s

2R Ho7[oM =28 B0 FHE CXE ZHol d=E =QIsty| MH|A YL T

— —

index int8 - 2R SUX T OXE 28 8 H=(1~6)

r

value bool - OFF =0, ON =1

Doosan Robotics



Service/io

7.5.5 SetCtlBoxAnalogOutputType.srv

s

ME

2R Ho7|oM HAEE <20 YHE ofZ2 =8 FE0 Uiy ME 2=EE 289

7] /gt MBE|A L|E

- o
channel int8 - HOoZ| Lf of21 =3 td :1or2
53 ne
mode int8 - * current =0
* voltage =1

success bool - A& & : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.5.6 SetCtlBoxAnalogInputType.srv

s

2R HMo7|oM HAEE <20 YA ofZ2a Y FEo oY ME 2EE 289

7] /gt MHE|A L|E

- o
ol A28 7123t e
channel int8 - HojiZ| Lf o= s ki :1or2
53 ne
mode int8 - * current =0
* voltage =1

success bool - A& & : True or False

Doosan Robotics
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7.5.7 SetCtlBoxAnalogOutput.srv

s

2R HOZ|M AEE =20 AE ofgzl FHo M=E 23oH7| flet MHA

YLICk
- %
channel int8 - Hof7| W otd2 =3 XE :1or2
Otz Mz &H
value float64 - e M2 @ EOo| ZA2Q:40~20.0 [mA]
o MY BEOQI AH2:0~100 [V]

bool - A& & : True or False

success

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.5.8 GetCtiIBoxAnalogInput.srv
s

22 FMoi7|oM HES sad FEE ojgR1 HHO Mg

spolsty| Qo Mu|A
2 L|Ct.
- o
channel int8 - HojiZ| Lf o= s ki :1or2

E
value float - « M2 Tl ZALR:40~200 [MA]
o MY ZEQI AL:0~100[V]

Doosan Robotics
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76 Service/modbus

7.6.1 ConfigCreateModbus.srv

" Jls

o
&+E 0|83%t0] SEE Modbus I/0 = FEE= HZ2|0f %
2785KoF ot x|, T/P OfZ2AH0|HM SFet 8R0= =7
MAHEOl ZHs Lt

re

A
T
A

aET

(°]

r

name string modbus signal 0|&
ip string - modbus 2 & ip FTA&
port int8 - modbus 2 port
modbus XA EH EFY
* MODBUS_REGISTER _TYPE_DISCRETE_INPUTS
) * MODBUS_REGISTER_TYPE_COQILS
reg_type int8 -
* MODBUS_REGISTER_TYPE_INPUT_REGISTER
* MODBUS_REGISTER_TYPE_HOLDING_REGISTE
R
index int8 - Modbus signal®| index
typeO| MODBUS_REGISTER_TYPE_COILS E&=
value int8 - MODBUS_REGISTER_TYPE_HOLDING_REGISTER
2o =€ (3 2 ER0= FAELLH

success bool - A& OlE : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.6.2 ConfigDeleteModbus.srv

s

22 Moo Ao SEE Modbus /O A= FEE AH[SH7| ?lot MH|A QLT

name string - SEE& modbus Az9| O|E

success bool - MZ o8 : True or False

Doosan Robotics
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7.6.3 SetModbusOutput.srv

7|

oIr

EE HOA7|0M Modbus I/O M=z ™HEO A=

mjn
M
]
o
N
-0
rot
x
=
| >
i)
I
=l

JEIES
o1 LY 71232 Ay
name string - modbus O|&
] * Modbus digital /O Q1 HA2:0o0rl
value int32 -
* Modbus analog [/O 2 A< G0l

success bool - A& OolE : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.6.4 GetModbulnput.srv
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name string - modbus O|&
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+ Modbus Analog &9 Z2: Oo|E
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77 Service/drl

7.7.1 DrlStart.srv
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7.7.2 DrlStop.srv

" Jls
EX MOZIoM A Z2dSe DRL Z2IB(E AT)S ZX[5H7] fe ME[ARLC
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drl stop mode

e STOP_TYPE_QUICK_STO =0

e STOP_TYPE_QUICK =1

e STOP_TYPE_SLOW = 2

e STOP_TYPE_HOLD =
STOP_TYPE_EMERGENCY = 3

stop_mode int8 -

Success bool - MZ 8 : True or False
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7.7.3 DrlPause.srv
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success bool - A& & : True or False
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7.7.4 DrlResume.srv
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success bool - A& & : True or False

Doosan Robotics



Service/gripper

78 Service/gripper
7.8.1 SerialSendData.srv

I7I

olr

MEXOI serial A 5310] grippers HO{EL|Ct

serial_node_example

data string - &SR} sl AEE

success bool - MZ &8 : True or False

ROS m2 Iz Of4H+< (v0.93)



7% dsr_msgs

7.8.2 RobotiqMove.srv
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AlZ2{0|E] 2tZ0lM robotiq At2| gripperE M O{st= MH|A YLICH

width float - 247 J8H = : 0.0(open)~0.8(close)
= 2H
ETENELT:

success bool - A& OolE : True or False
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