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1. Doosan ROS package A%

1.1 Overview

= Doosan robotics ROS package

Doosan robotics ROS I{7|X|= ROS #O0|A F& HS=2RS #3517 fIet OEF Ii7|
X2 URDF EEE H S5t Rviz, Gazebo & &5t0] A|E220[440] 7I535tH, movelt O
Lt Ctet O E S5t0 &M 2XS 7+ A

12 MY A
= System
AH&XE PC= X86 A|ARIO|O{OF BFL|LCE
gtst A2 0|ME iMeE fTAHOMG PCE AHFTHLICH
= 0OS YU ROS version

Ubuntu 16.04(32/64bit) + ROS kinetic or melodic

13 25
- 22 MX|
Doosan robotics Github Ol Al &2AE T2 ZOtAM ZE gL|Ct
Github : https://github.com/doosan-robotics/doosan-robot
R

### We recoomand the /home/ <user>/catkin_ws/src

$ mkdir -p /home/ <user>/catkin_ws/src

$ cd /home/ <user>/catkin_ws/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
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$ source ./devel/setup.bash
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2.

St e
2.1 Virtual mode
= 7|5

- &H 2X0| 8i0| #&3t= ZR0= virtual modeE ALERLICEL
o dsr_launcher It A& Al mode QUXIE virtual 2 A EHL|CH
QIX}E M2k Al default 2 virtual 2 E™EL|C
ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:=virtual
« virtual mode 2 ROS launch A|, X522 Of&2|0|E{(DRCF)7} Mg LILCt.
- O =2 0|E{(DRCF) $IX| : doosan-robot/common/bin/DRCF
- 2% ot G StLte| ofE 2|0l 7t E gL T}

- OEEX MO Al 22X Ji+2F 2207t A5 A0 424 CHE ZES M8
StAl ELICE

22 Real mode
» 7|5

- 2X 2RE 7#3E

o

L0|& real modeS AtE%L|CE
. real mode &% Aloll= A E& HMO{7|et S4 HZHZ sfoFgt HLCt
« 28 H0{7|9] C|ZE P& 192.168.127.100, port= 12345 L|Ct.

o dsr_launcher It A3 Al mode:=real host:=192.168.127.100 port:=12345 2 A7dgt
LICF

ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:=real
host:=192.168.127.100 port:=12345
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= Task_20190315_135113 SR
= 2019,04.11 10:48:58 AM
@ i =
=]
End Effector Machine Peripheral
Workspace Device
Operation Chart @® GoalCounts @ OperatedCounts @ Operated Time
10453 24
7,839
5,226 12
2,613
9 U f ! f f ! 0
03/28 0329 03/30 0331 04/01 04j02 04/03 04704 0405 04/06 04/07 04/08 0409 04110 0411
O Exx— 4] |
1.} T oo (@\ ke 3 ©)
Home Workcell Manager  Task Builder Task Writer Status Jog Setting Power
a3 2.2 TP 3HH
= . = S A
o AEXt= TP 3HHO| Setting -> NetworkO| A 17 IPE HYE = USLICH
- -
X setting Servo Off
X Cancel @ Confirm
Cockpit
Disabled #® Static Address DHCP
& Password -
1P Address Subnet Mask
192 . 168 . 127 . 100 258 1%
hatiboe Default Gateway Preferred ONS Server
192 . A6 137 182
Modbus Stave -
Alternative DN3 «
Predefined Modbus
Q@ saleryParameter @
TCP/Robot Limits
Joint Speed Limits
- 21 |
@ T B & s O
Momre Satun Setting Powrr

% 2.3 TP A0A

=13
2f

Network RO 2F& HO{7|2] IPE

xoi7| 1P 2ol

QIst, O] IPE ROS A0|A host := ROBOT_IP
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Real mode

2 AF2ELC
« ROS Control Node”7t SHIEH MUZ|QUCIH, TPL| A|O{#O| ROSE HO{ZHL|Ct.
Moj#o| "ojZt TP 3tHO|= ofzfet #2

=

oA EHHE

. Lol ==& Lt
«—

—» TRANSFER CONTROL

Transfer completed.

Toregain control, press the Withdraw button.

a3 2.4 HOA O™ Al M A

ROS ZZIzfY OfHY (v1.11)



3% dsr_description

3.

dsr_description

31 dsr_description <robot_model>.launch

= s
« Rviz &0 22 REZ E27 Joint_state_publisher & Z & gfL|LCt,

«  Z249E& Joint_state_publisher& 30 225 S LICt

« I}2}0|E

e
M-Series 28 ZH

. m0609, m0617, m1013, m1509

A-Series 22 2

. a0509

model - m1013

E& ZY
color - white
. white or blue

gripper AH& |5

gripper - none . none : gripper 0] At

. robotiq_2f : robotiq two finger &%}

= O

$ 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

$ roslaunch dsr_description a0509.launch # A-Series

St7| 3.1 O8Ik 20| Rviz 40| 2&1}t Joint_state_publisher 7} 24 &

Joint_state_publisher € &30 222 & AlZ.

Doosan Robotics



dsr_description <robot_model>.launch

12 3.1 Rviz &0 28

ROS Z2IafY &Y (v1.11)
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dsr_moveit_config

4. dsr_moveit_config

41 dsr_moveit_config

= Jls
¢ Rviz &0 22 ZEZ E21 moveit2 S0 XS FMOo{gLCh

. AEYO|M REZOF SESHL|CY,

« I}2}0|E
ea

2R ZY

color - white
. white or blue

= Of A

$ 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

$ roslaunch moveit_config_a0509 a0509.launch

57| 41 223t 20| Rviz A0 ZE3t MotionPlanning 0| 22 &

=
MotionPlanning & &5t0 2X& 71422 T3 AlZ.

ROS ZZ2iY O (v1.11)



4% dsr_moveit_config

moveit.rviz - RViz

Cyitet  TFMoeCamera [l &

D oisplays

» ® Global Options

» v Global Status: Ok

» @ Grid

* 3 MotionPlanning

+ / status: ok

Move Group Namespace
Robot Description
Planning Scene Topic
Scene Geometry

» Planning Request
» Planning Metrics
» Planned Path

Add
% MotionPlanning
Context | Planning Manipulation

Planning Library
omPL

<unspecified>

Warehouse
Host: [127.00.1
Workspace
Center (xY2): 0.00
Size (XY2) 2.00
Reset

Scene Objects | Stored Scenes | Stored States _Status

Planner Parameters

o
@

robot_description
move_group/monitore.

Port: (33829 1 | Connect

311ps

% 4.1 Rviz + Movelt

L0721 Doosan Robotics



dsr_control + moveit

4.2 dsr_control + moveit

= Jls
+ Rviz &0 2R REHS =D moveitd S5t EXE MO{gLIC,
- OiE2Z0lH REL} &X 2Xar HZGHH SEYLCH

. OfE20|E ZE+ virtual mode®t Z-ZBtL|CH.

« O}2}0|E
e
22 HA7| P
host - 127.0.0.1 . O30l :127.0.0.1
CAH ZEXMOT] : 192.168.127.100
Port - 12345 AMB[£ port
282 % 2C
mode - virtual - virtual ;: 7p4F S&

- real : &H &

M-Series 2% 2l

. m0609, m0617, m1013, m1509
model - m1013 A-Series 22 2 &

.a0509 2 24 43

. m0609, m0617, m1013, m1509

Ex ZYy
color - white _
. white or blue
gripper A& 7%
gripper - none . none : gripper O AHE

. robotiq_2f : robotiq two finger &%t

ROS ZZ2iY O (v1.11)



4% dsr_moveit_config

= OffH|

% MotionPlanning
Context | Planning Manipulation Scene Objects _ Stored Scenes | Stored States _Status

Planning Library
omPL Planner Parameters

Size (XY2) 2.00 - (200 2.00

<virtual mode>

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

$ roslaunch dsr_control dsr_moveit.launch model:=m0617

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

<real mode>

E&H0{7] IP defalut = 192.168.127.100, port = 12345

$ roslaunch dsr_control dsr_moveit.launch model:=m1509 host:=192.168.127.100
mode:=real color:=blue gripper:=robotiq_2f

$ roslaunch dsr_control dsr_moveit.launch model:=a0509 host:=192.168.127.100

mode:=real

817 42 20t ZH0| Rviz A0 2L} MotionPlanning 0] 2& =

[=]
MotionPlanning € &5t 222 T3 AlZ.

Add

0.00 2 000 0.00

8l 4.2 Rviz + dsr_control

Doosan Robotics



Movelt Commander

43 Movelt Commander

= Jls

+ Moveit Commander € &5t 2£2 H|O{gL|Ct

. %]

« sudo apt-get insatll ros-kinetic-moveit-commander

= Of A

<virtual mode>

$ roslaunch dsr_control dsr_moveit.launch model:=m1013 mode:=virtual

$ ROS_NAMESPACE=/dsr01Tm1013 rosrun moveit_commander

moveit_commander_cmdline.py robot_description:=/dsr01m1013/robot_description

> use arm

> goald =[00000 0] # save the home position to variable "goal0"

> goall = [0 0 1.57 0 1.57 0] # save the target position to varialbe "goal1" / radian
> go goall # plan & excute (the robot is going to move target position)

> go goal0 # paln & excute (the robot is going to move home position)
<real mode>

22H0{7] IP defalut = 192.168.127.100, port = 12345
$ roslaunch dsr_control dsr_moveit.launch model:=a0509 host:=192.168.127.100

ROS ZZ2iY O (v1.11)



4% dsr_moveit_config

mode:=real

$ ROS_NAMESPACE=/dsr01a0509 rosrun moveit_commander

moveit_commander_cmdline.py robot_description:=/dsr01a0509/robot_description

> use arm

> goald =[000 00 0] # save the home position to variable "goal0"

> goall = [0 0 1.57 0 1.57 0] # save the target position to varialbe "goall1" / radian
> go goall # plan & excute (the robot is going to move target position)

> go goal0 # paln & excute (the robot is going to move home position)

Doosan Robotics



dsr_launcher

5. dsr_launcher

5.1 dsr _launcher

= Jls
 dsr_launcher & St Ct¥st 22 2tF 5 FILIC

« It2ZtOJE 0 2t Single Robot, Multi Robot, Gripper, mobile 42 7= = ULE
L Ct.

«  Multi Robot 7142 Single Robot2| F149| =HFL|C
3 L= Multi Robot 74 2CHe| 20| CHs Of & Q) L|C,
==
L

C}. ( ns, host, port, model 62 2HIE7| +=73}{0F L|C}

2 QI8iA = dsr_launcher/multi-robot*.launch I

« dsr_launcher 22 2, Zt 2t40| Y= dsr_example 2 rosrun 22 FEA|ZLICE

(MM D2 6% dsr_example S & Z=3IA|7| BFEFLICEH)

= I}2}0|E
ol4H EL T, T
ROBOT name space
. single robot : dsr01
ns - dsr01 ]
. multi robot; dsr01 £E =AM Z
dsr02, dsr03, dsr04 ...
22X Hof7| P
host - 127.0.0.1 . O§Z2{0[& :127.0.0.1
. AX 22E07] :192.168.127.100
port - 12345 MHE|2 port
ER 3% BE
mode - virtual - virtual : 7Hd S&
-real : &K %
model - m1013 M-Series 2% 2

ROS ZZ2iY O (v1.11)



5% dsr_launcher

Q= N =X 712 4%
. m0609, m0617, m1013, m1509
A-Series 282 2 &
.a0509
Ex ZHY

color - white
. white or blue
gripper AHE R

gripper - none . none : gripper O] ALE
. robotiq_2f : robotiq two finger &%t
Mobile robot AHE |5

mobile - none .none : O] AL
. husky : husky 2HIY 22 At

= Ol x|

<single robot>
- rviz, virtual mode, m1013(white)
$ roslaunch dsr_launcher single_robot_rviz.launch mode:=virtual model:=m1013
- gazebo, real mode, m1013(blue)
$ roslaunch dsr_launcher single_robot_gazebo.launch host:=192.168.127.100 port:=
12345 mode:=real color:=bule
- rviz + gazebo, real mode, m1013(white)
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch host:=192.168.127.100
port:= 12345 mode:=real
- + gripper
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch gripper:=robotiq_2f
- + mobile
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch gripper:=robotiq_2f

mobile:=husky

<multi robot>
- rviz, virtual mode, m1013 x 2
$ roslaunch dsr_launcher multi_robot_rviz.launch

- gazebo, virtual mode, m1013 x 2

Doosan Robotics



dsr_launcher

$ roslaunch dsr_launcher multi_robot_gazebo.launch
- rviz + gazebo, virtual mode, m1013 x 2

$ roslaunch dsr_launcher multi_robot_rviz_gazebo.launch

ROS ZZ2iY O (v1.11)



6.

6 dsr_example

dsr_example

- 7S

=

dsr_launcher & S50 T+ MEl 2&£ @

4o E 22 15 OAHE M3
RtMIeH 22 2td 142 5% dsr_launcher &

=

ofd M2 python 22 A

A RSEA| 7| HEZFLICEH)
d 2 AL T

- python &2 2

?|K|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts

Doosan Robotics

FLICE.



Single Robot

6.1

= Jls

+ Single Robot & O|XME HSgLICt.

RtMIsH 282 2tE 42 5% dsr_launcher

Single Robot

= TZOHAI7| HEELICE)

« O oY python 22 = Z|0f JAHLICH

- python &4

®IX[: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/simple

= dsr_launcher 2%}

ol EL 71232 Hy
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot; dsr01 £ =XHo =2
dsr02, dsr03, dsr04 ...
28 Mozl P
host - 127.0.0.1 . O§ 20§ :127.0.0.1
. AW 2EXNO7] :192.168.127.100
port - 12345 MH|A port
BEE 5% 2L
mode - virtual - virtual : 7hHd S&
-real : AH 5=
M-Series 2% 2
. m0609, m0617, m1013, m1509
model - m1013
A-Series 28 2 H
. a0509
22 ZY
color - white )
. white or blue
gripper A& §5
gripper - none . none : gripper O AtE
. robotiq_2f : robotiq two finger &%t

ROS ZZ2iY O (v1.11)



6 dsr_example

Mobile robot A2 {2

mobile - none .none : O] ALE
. husky : husky 2HIY 282 AtE

= OffH|

1. 28 H|0{7| default IP/Port
- IP : 192.168.127.100 , port = 12345

2. launch
gst= 140l XA dsr_launher & MA@ ELICE
- single robot in rviz, virtual mode, m1013(white)
$ roslaunch dsr_launcher single_robot_rviz.launch mode:=virtual model:=m1013
color:=white
- single robot in gazebo, real mode, m1013(blue)
$ roslaunch dsr_launcher single_robot_gazebo.launch mode:=real
host:=192.168.127.100 model:=m1013 color:=blue
- single robot in rviz + gazebo, virtual mode, m1013(white)
$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

color:=white

3. run application node
- OfiN oY =8
. #SSt0xt St oA oS Ho| ROBOT.ID 2 ROBOT_MODELS %A =+
FeLct
.. ex>
ROBOT_ID = "dsr01"
ROBOT_MODEL = "m1013"

$ rosrun dsr_example_py single_robot_simple.py

Doosan Robotics



Single Robot

o
b
1]
L7 ]
2.

13 6.2 single robot
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6 dsr_example

6.2

= Jls

«  Multi Robot 75 OIHE M-S L

Multi Robot

(AtMIsH 282 std 42 5% dsr launcher 8 XHXSHA|7| HEEFL|CE)

o O mYES python 2= ZEd &[0 USLICH

- python

A2 RK[: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/simple

= dsr_launcher 2%}

ias | e

- dsr01

ROBOT name space
. single robot : dsr01
. multi robot: dsr01 £ =X5o=2

dsr02, dsr03, dsr04 ...

host

- 127.0.0.1

EZ HA2| P
. Of=8|0lH :127.0.0.1
CAHN 22X 7] 192.168.127.100

port

- 12345

MH|A port

mode

- virtual

282 5% RC
- virtual : 7p& S&

-real : &A S&

model

- m1013

M-Series 2% ZE
. m0609, m0617, m1013, m1509
A-Series 2% D&

. a0509

color

- white

2R ZY

. white or blue

gripper

- none

gripper AH& /%

.none : gripper O] AtE

. robotiq_2f : robotiq two finger &%t

Doosan Robotics



Multi Robot

ro
4>
o
>
Hu
ogt
nx
o

Mobile robot A2 &2
.none : O] AtE

. husky : husky 2HIY 282 AtE

mobile

= Of A

1. 22 H|0{7| default IP/Port
- IP : 192.168.127.100 , port = 12345
- multi robot Q! AL Zt 22 H|0{7|2] IPE CIE2A MHHEetL|Ct.

1. launch
- launch ot 74
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*. launch It S Z} d&of A XL Ct.
.. ns, host, port, model S 2HI2A o} BLICt.
- 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

2. run application node
- O = 7

. 1SSl X} ol= OfN TS O robot id 2F robot modelE HAH F=™HErL|

Ct.
.. ex>
robot_id1 = "dsr01"; robot_ model1 = "m1013"
robot_id2 = "dsr02"; robot_ model2 = "m1013"

$ rosrun dsr_example_py multi_robot_simple.py

ROS ZZ2iY O (v1.11)



6 dsr_example

)
=
> B
2]
B
A »
»
2

A8 6.3 multi robot
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Gripper

6.3

= Jls

«  Gripper (robotiq_2f) At O|XE X|3gtL|Ct
RtMBH 22 &F 182 5% dsr_launcher

e dsr_launcher

Gripper

AlSH

= TZOHAI7| HEELICE)

=

o3l Al, gripper:i=robotiq_2f QXIS & L|CH

« O oY python 22 =4 Z|0f JAELICH

- python 222 @{X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/gripper

= dsr_launcher 2%}

nzy | JlE

- dsr01

1

ROBOT name space
. single robot : dsr01
. multi robot: dsr01 £H &=XHo =2

dsr02, dsr03, dsr04 ...

host

- 127.0.0.1

EZ M2 P
. Of=8|0[H :127.0.0.1
CAHN 22X Z] ;- 192.168.127.100

port

- 12345

MHE|A port

mode

- virtual

282 5% RC
- virtual : 7p& S&

- real : AH S=

model

- m1013

M-Series 22 Z &
. m0609, m0617, m1013, m1509
A-Series 2% D&

. a0509

color

- white

2R 2y

. white or blue

gripper

- none

gripper AH& /%

ROS ZZ2iY O (v1.11)



6 dsr_example

QU+ ey 7|22 a4
. none : gripper O] AM&
. robotiq_2f : robotiq two finger &%}
Mobile robot AE {7
mobile - none .none : O At&
. husky : husky 2HIY 22 AtE
= Of| 5|

1. 28 X 0j7| default IP/Port
- 1P :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
- OfiN oY =
. *+&8t0Xt St ofd| Y-S HO{ ROBOTID 2 ROBOT MODELS %A +
et o
. x>
ROBOT_ID = "dsr01"
ROBOT_MODEL = "m1013"

$ rosrun dsr_example_py pick_and_place.py

Doosan Robotics



Gripper

joint_state_publisher

¥ @ Global Options.
Fixed Frame
Background Color
Frame Rate
Default Light

v v Global status: Ok
v Fixed Frame

> @ Grid

» i, RobotModel

CTEEELE LT

Bl ROSsTime: [1554463087.97 | ROS Elapsed: |115.29

 § Reset | Left-Click: Rotate. Middle-Clic

base_0
Wag a8

Joint_state_publisher

Jointt 000
jointz a7
jointa 27
Jointa o
Joints ass
joints 000

Randomize

ROS Z2IafY &Y (v1.11)

et | Move Gmera [l selet 4 Focus amera

: Move X/Y. Right-Click/Mouse Whee

wall Time:

3% 6.4 robot + gripper

stimate

1554463088.00

‘oom. Shift: More options.

wall Elapsed:

9 Pusish aint

+

11529

- views
Type: | Orbit (rviz

~ Current View
Near Clip
Invert Z Axis
Target Fra.
Distance
Focal Shap
Focal Shap.
Yaw
pitch

» Focal Point

001

<Fixed Frame>
176514
005

1.1304
670398
0.12305;-0.3593

save Remove || Rename

Experimental

31fps



6 dsr_example

64

= 7|5

o 2HY 2E(husky) OIME MSELICH
(RtMst 22 o4 42 5% dsr_launcher

+ dsr_launcher 22 A|, mobile:=husky

o O|X o python 22 ZHd E|0f

- python

Mobile robot

= HZOIAIZ| BHELICH)

e

L|C

A& @IK|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/mobile

= dsr_launcher Q! X}

ol EL 71232 Hy
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot; dsr01 £ =XHo =2
dsr02, dsr03, dsr04 ...
28 Mozl P
host - 127.0.0.1 . O§ 20§ :127.0.0.1
AR 22E07] :192.168.127.100
port - 12345 MHE|2A port
22 & 2L
mode - virtual - virtual : 7t S5t
- real : AH 5=
M-Series 2% 2
. m0609, m0617, m1013, m1509
model - m1013
A-Series 28 2 H
. a0509
22 ZY
color - white )
. white or blue
gripper - none gripper A& §5

Doosan Robotics



Mobile robot

.

. none : gripper O] AtE

. robotiq_2f : robotiq two finger &t

Mobile robot A2 {2
mobile - none .none : O] ALE

. husky : husky 2HIY 22 AtE

= OffH|

1. 28 X 0{7| default IP/Port
- 1P :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
- Ofj & mY =
. T+SStAXL 5t o H Y-S Fo{ ROBOT_ID 2t ROBOT_MODELE A =+
gt
. ex>
ROBOT_ID = "dsr01"

ROBOT_MODEL = "m1013"

$ rosrun dsr_example_py single_robot_moblie.py

ROS ZZ2iY O (v1.11)



6 dsr_example

tmpYUrlvd® - RViz

fryinteract | 5 Move Camera

B3 Displays

¥ ® Global Options
Fixed Frame

Background Color

frame Rate

Default Light

Global Status: Ok

v Fixed Frame

> @ Grid

u dsro1

u dsro2

<

Add
ime

Bl RosTime: [14.96

el Measure . DPosefstimdte .~ 0NavGodd @ PublishPont =
x a Views
Type: | Orbit (rviz)
W48 4848 ~ Current View
30 Near Clip
L Invert Z Axis
Target Fra.
oK Distance
@ Focal Shap
@ |
-
» Focal Point
ROS Elapsed: |14.17 wall Time: |155446070287  wall Elapsed: 22.25

Ll e e ek rotate, midatecuck wove . Righ.clckMouse Wheet Zoom, Shift: Moreaptons.

12! 6.5robot on mobile

Orbit (rviz)
001
<Fixed Frame>
316478

005

0580398
0575398
0.25174;-0.3839.

save Remove | | Rename

Experimenta

31fps
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Topic

7. dsr_msgs

7.1 Topic
7.1.1 RobotState.msg
- s

22 YJE EY HAX|

. 9lg
robot_state int32 25 MEl : enum.ROBOT_STATE &=,
robot_itate_st string 252 MEHZ stringe® H7|
actual_mode int8 25 M0 ZE=: enum.CONTROL MODE &=
actual_space int8 252 X0 37 enumROBOT SPACE &Hx
current_pos; float64[6] 670 A ZOQIE Zt: HE
6702 Bx| =OIE Zt:= ™ H(Absolute
joint_abs float64[6] - . = e
Encorder)
current_velj float64[6] 671 M ZRIE £ FE
joint_err float64[6] 6702 S} =QIE X HH
target_posj float64[6] 6702 EfZ ZQIE 2|X| &
target_velj float64[6] 6709 Efl Z=QE £ FHE
current_posx float64[6] 6702 S Task QX He
t_tool o
currer;s_xoo_p float64[6] 6712l #1XH Flange X HE
current_velx float64[6] 6702 B Task &= H&
task_err float64[6] 6712 Xl Task @A HE
target_posx float64[6] 6702 EFA Task X HE

ROS ZZ2iY O (v1.11)



7% dsr_msgs

2l A28 7123 T
target_velx float64[6] 67H2| EtZAl Task £ HE
solution_spac 8 20| X HE0-7)

e

rotation_matri

std_msgs/Floa

. t64MultiArray[ 22 3| 8 HE: float[3][3]
]

dynamic_tor float64[6] 6702 AHXY ALtEl Cho|LtEl E3 HE

actual_jts float64[6] 67he| A FHFE JTS MM FE

actual_ejt float64[6] 6702 Xl Joint =Y Q| HH

actual_ett float64[6] 6702 SX| Task 7|et Q|3 HME
6702 World EtE7|-Base ZtEA 2+ 2[X|
Hi EE2

actual_w2b float64[6]

BT Q1= M2.50 O|AHe| H{TIO AP AL
7hsELo.

current_posw

std_msgs/Floa
t64MultiArray[
]

World ZtEA 7|E 6702 S Task 2IX]
He

SISt O14= M2.50 O|AtC] H{HOMTL AR
7tsgct.

current_velw

float64[6]

World ZtEA 7|= 6712 SAf Task &=
e

SIS Ql4= M2.50 O|AFe| H{HO ATt AL
7Hs gLt

od

world_ett

float64[6]

World ZtEA 7|& 6702] SXH Task 7|8t
ey 8=

BT Q4= M2.50 O|Aro| H{HO ATt AL
7bsgic.

od

target_posw

float64[6]

World EEA 7|Z= 6702] EFZ Task 9K
qe

STk Q= M2.50 O|AFC] H{TO| ATt AL
7hsELct

target_velw

float64[6]

World ZEAH 7|& 6709 E} Task £ &
e

SIE 1= M2.50 O|Ato| H{HO|A{T AL
7bs&L k.

od

Doosan Robotics
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d+3
q F World ZHEA 7|& 22 3| dd HE:
rotation_matri 24;\/'”;5'3;/”;7 float[3][3]
x_world | y S5 Q14 M2.50 O|At0| H{FHO|ATH AL
7bs L Ct.
AF2AF ZHEA ID HE(101 ~ 200)
actual UCN int8 i Q= M2.50 0|4l HHOAT AE
7bs e Ct.
UserZtE A 2| Parent ZtEH ME
parent int8 S5 Q4 M2.50 O40] HHOIMEH Ag
7ts&Lct.
AFEXE ZHEA 7|E 6702 HXY Task K|
e
current_posu float64[6]
) SISt o1& M2.50 O|Ate| B{FOATH AFE
7bs e Ct.
ALEXL ZEA 7|E 6712 A Task H=
e
current_velu float64[6]
) i o= M2.50 O|Ate] H{HOIATH ALR
bsetLct.
AR ZEA 7|FE 6712 SR Task 7|8t
oz Y
user_ett float64[6
) ° i o= M2.50 O|Ate] H{HOIATH ALS
7tseL ct.
AR ZHBEA 7|E= 6712 EtZ Task QIA|
fl g2
targetposy | foare4lel SIS Q4 M2.50 OS] B{FO|ME AlZ
7bs L Ct.
AN ZHEA 7|&E 6712 EFA Task &=
e
target_velu float64[6]
) SISt Q1= M2.50 O|AtS| H{FOjMTE ALR
bsgLct.
g | AEX ZEA 7|E ER TN dE FJE:
rotation_matri :; 4;\;'25'3;/;:2’[ float[3][3]
X_user | / S Q14 M2.50 O|Af0| H{FO|ATH AL
bsgtLct.

ROS ZZ2iY O (v1.11)
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el ted A
sync_time int8 e 22 712 =
fl digital .
ange_digrtal int8[6] 672l Flange Digital Output S&
output
fl digital
ange_cigia._ int8[6] 6702| Flange Digital Input d&
input
actual_bk int8[6] 671 Eefo|3 AEf HE
actual_bt int8[5] 570] 28 HE JE
actual_mc float64[6] 670 BEQl MF AR HH
actual_mt float64[6] 671 OQIHEH 2 FE
tribox_digital
cHribox-cigia int8[6] 167§ ZIEE Bt digital intput H2
_Input
actual_ai int8[2] 27119 Analog Input =X Y&
actual_sw int8[3] 3709| Switch MEf| HE
actual_si int8[2] 2709| Safety Input EE&
27H2| Analog Input Type HE
actual_at int8[2] SISt 914 M2.50 O|AFO| H{FOAMTE AL
7tsgict.
tribox_digital
ctribox_digia int8[16] 1670 AEE HfA digital output HE
_output
target_ao float64[2] 2712] Analog Output x| Y&
2702| Analog Output Type HE
target_at int8[2] s ol4= M2.50 0|42 HHYAMT ALE
7S CE
2709] Encorder MEi HE
actual_es int8[2] ST Qlf= M2.50 O|Ate| H{H ATt AL
7tsgLict
actual_ed int8[2] 2709] Encorder Raw H|O|E ==X| &
2709] Encorder Reset &Eff HE
actual_er int8[2] ST Qlf= M2.50 O|Ate| H{HOA{ Tt AL
7tsgLict
ModbusState[

modbus_state

]

DEWA AME] : ModbusStatemsg & X

Doosan Robotics
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Q14 e

T

access_control int32 MO AEH: enum.ACCESS_ CONTROL &=
h i
omming_co bool 229| Homming O &
mpleted
tp_initialized bool TP X753t AEY
teri _
mas er;ng_nee 18 2% OfAEZ, I oS
drl_stopped bool DRL(Doosan Robot Language)&X| & El
disconnected bool S " HEY
enum.ROBOT _STATE
=t o+H a9

0 STATE_INITIALIZING

T/P OfZ2|AH 0| H0f 2gfM Ats2z TYUStE JE=
o
=}

X
—
245 ofetilH 2382 i 7|t JEf Y

1 STATE_STANDBY

g 7tse 7= JH XY 7| e

Ho

2 STATE_MOVING

X o7l SEfoA X8 4 & SHA| A522
Hetdls X8 S5 dH Y. S5 2=Al XS X8 7
dEfZ HetE.

3 STATE_SAFE_OFF

s A & 2FRZ oot 2R FX| REE, ME 2K
HEi(HO X = 2E 8 E220[3 MRS AEE
HE) Y

4 STATE_TEACHING

s S 82 2BE Qg 22 FHX| ZEZ, ot HX|

5 STATE_SAFE_STOP SEH(MIO] ST AT JEf, AS2EQ Z2 Z2™
LAl X AEY)

6 STATE_EMERGENCY_STOP: | H| A K| ALEK

7 STATE_HOMMING 24 ZE HE{(ERS StEQ/HCZE HEHSI= oH)
BEE2 75 He =0t St Z2 272 Qs 28

8 STATE_RECOVERY XA, & 8l o|HE O|&A|Z|7] St &4 2=

ROS ZZ2iY O (v1.11)
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MY
rE

A
Ay q

of

eSTATE_SAFE_STOP AEjQ} S sIL

t
9 | eSTATE_SAFE_STOP2 A2 o8| B2 mc2 Mais|of of

eSTATE_SAFE_OFF AEfQt SLsiLE, 22 15 HE
10 STATE_SAFE_OFF2 A7tz olg) 2o D= MsHs|of }E AVEY
11 STATE_RESERVED1 o2k AHE
12 STATE_RESERVED2 ol ALE
enum.CONTROL_MODE
=H o+ a9
0 CONTROL_MODE_POSITION fIX Mo 2E
1 CONTROL_MODE_TORQUE E3 Mo 2E
enum.ROBOT _STATE
=t &+ a9
0 ROBOT_SPACE_JOINT oE 37
1 ROBOT_SPACE_TASK et Z2t
enum.ACCESS_CONTROL
& 44 ek

0 MANAGE_ACCESS_CONTROL_FORCE_REQUEEST | MO{® ZA 2| OJA|X]|

of>
=

1 MANAGE_ACCESS_CONTROL_REQUEST, Mojd o|¥ 28 HMAIX|

op
r=

2 MANAGE_ACCESS_CONTROL_RESPONSE_YES MO O] S HAX|

of>
=

3 MANAGE_ACCESS_CONTROL_RESPONSE_NO Hold o] HE HAIX|

op
r=

Doosan Robotics
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7.1.2 RobotStop.msg

= Jls

2 A EY HAX]

robot stop mode :

stop_mode int32
enum.STOP _MODE &t

enum.STOP_MODE

=H o438 ck
0 DR_QSTOP_STO L& ofef ALE
1 DR_QSTOP & HX (=2 HEH ]X)
2 DR_SSTOP S FEREA A |R)
3 DR_HOLD FAN=gESPN

ROS ZZ2iY O (v1.11)
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7.1.3 RobotError.msg

ol
=2

Level int32 21 ¥ : enum.LOG _LEVEL &=

Group int32 - 23 3F :enum.LOG _GROUP ®=

Code int32 - error code

msg’ string - error msg 1

msg2 string - error msg 2

msg3 string - error msg 3

enum.LOG_LEVEL

=H d4+3 493
0 LOG_LEVEL_RESERVED L& Offof &FEH
1 LOG_LEVEL_SYSINFO e J7s o a2 270 Oigt YEE HA|X]
2 LOG_LEVEL_SYSWARN the 75 o a2 FRE Qg 2X0| HEX|E AE
3 LOG_LEVEL_SYSERROR OHM O|FfLt HA| RE Qlot 2X0| FX|E 2EY

enum.LOG_GROUP

Doosan Robotics
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M
rE

A4

0 LOG_GROUP_RESERVED

—_

LOG_GROUP_SYSTEMFMK

ot Mof7[(Ze e 3)

2 eLOG_GROUP_MOTIONLIB,

SHel Mol7|(&12|F)

3 LOG_GROUP_SMARTTP

&% Mo7| Z2(GUI)

4 LOG_GROUP_INVERTER

2R QY EE

5 LOG_GROUP_SAFETYCONTROLLER

OHM H E(Safety Controller)

ROS ZZ2iY O (v1.11)
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7.1.4 LogAlarm.msg

P

ol4d HEY FLC

level int32 - 23 ¥ : enum.LOG _LEVEL EZ.
group int32 - 23 1F :enumlOG _GROUP &=,
index int32 - error code

param string[3] - 2 OAIX][3]

enum.LOG_LEVEL

tll_-| Al

A
S+38 ek

i

0 LOG_LEVEL_RESERVED LHE ofj2F 2FEf

1 LOG_LEVEL_SYSINFO the Jls 8 5% 2F0| st HEE OAX|

2 LOG_LEVEL_SYSWARN Lt 7|l B S22 @F 2 gt 220| FX|= AEY

3 LOG_LEVEL_SYSERROR Ot O|fFLt X 2FE Qlot 220| X[ & &FEY
enum.LOG_GROUP

=t o4+d AE
0 LOG_GROUP_RESERVED
1 LOG_GROUP_SYSTEMFMK SHel XM o 7|(Z=2 )

Doosan Robotics
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M
rE

A4

S|
=

2 eLOG_GROUP_MOTIONLIB, St Mo 7|(¥nzlE)
3 LOG_GROUP_SMARTTP o2 Mo{7] Z=2I(GUI)
4 LOG_GROUP_INVERTER E2& QHEH B2E

5 LOG_GROUP_SAFETYCONTROLLER

ro
2

H E (Safety Controller)

7.1.5 ModbusState.msg

= Jls

DEHA ME| EE OA[X|

- %
olsy A=Y 71232 e
level string - Modbus Signal Name.
Modbus Register Value
group int32 -
(Unsigned : 0 ~ 65535)

ROS ZZ2iY O (v1.11)
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7.1.6 JogMultiAxis.msg

- 7

oIr

Lt =3 Mol EX HA[X|

Ot =3 £& = (250mm/s)/V3 x THRIHE 37| x speed[%]

. ol
Q14 SET 7122 uy
. . Task space [Tx, Ty, Tz, Rx, Ry, Rz] 2| tt2
jog_axis float64[6] - pace [Tx, Ty y, Rz] o £t

BHE] 5k (-1.0 ~ 1.0)

0: MOVE_REFERENCE_BASE
move_reference int8 - 1: MOVE_REFERENCE_TOOL:
2: MOVE_REFERENCE_WORLD

speed float64 jog speed [%] (1~100)

Doosan Robotics
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72 Service/motion
7.2.1 Trans.srv
» 7S

- ref ZEH 7|FEL2 HAH pos(EX)E §Y HEAE 7IFE2Z deltallF 0/5/2M
5l0] ref out AtEA 7|FE0 2 H3I}Y|

« Tt ref QIXt7} Tool Coordinate®l Z<2, ref out@ Xz FA|Z|H poset &Yt EtEA

71Eel ZutE HhehetL|Ch

. ol
olsd X2 ¥ 7123 H
pos float64[6] - 6702| Task Space HE&
delta float64[6] - 6712| Task Space HE

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

ref int8 0

MOVE_REFERENCE_BASE =0
ref_out int8 0 * MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

/ YotE7)

- ref Q| QIXIOfAl MOVE_REFERENCE WORLD = M2.40 O|At9| H{O|MTE AL
st

- ref out QA= M240 0|2 HENMT ALE Z7HSELICH

= 2[5
= e
trans_pos float64[6] - 67H2| Task Space HE

ROS ZZ2iY O (v1.11)
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success bool - A&E 0§ : True or False

Doosan Robotics
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= J|s
ZRE ZZHoIN ZRQIEZ olof &8ss XtEY(float[6])) e L0t ref EtE
A ZIFEQ| TCPO| ZE=(EY K] XHMNE AASEZ| 9 MH|AYLCE
| A
4=
' I
float64[6] 6702| Joint Space BE
MOVE_REFERENCE_BASE =0
ref int8
MOVE_REFERENCE_WORLD=2
7 gors7)|

- ref 2X= M240 0o HEOME ALE 7t

L35t |_| |:|-.

od

- 2l
=3 e 7|2 a9
CoNV_posx float64[6] - 6702| Task Space HE&

success bool - HE & : True or False

ROS ZZ2iY O (v1.11)
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s
1

Y SUU 7IE ZtEA(E)2] 2R Z=0| §35ts 8l AEEY T X¥et
A

2 (sol_space)dl| SHESt= HEZLAE AMSH| o MH[AQL|CE

- ol
ol4g EE L
pos float64[6] - 6712| Task Space HE
sol_space int - solution space
MOVE_REFERENCE_BASE =0
ref int 0
MOVE_REFERENCE_WORLD=2
7 2oz

- ref QIXHE M240 Ol HTOMEE AL ZhsE L CL

» Robot configuration vs. solution space

Solution space Binary Shoulder Elbow Wrist
0 000 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
. 2|
ol3 NEE 7123 ET
conv_posj float64[6] - 6702| Joint Space BE
success bool - 43 & : True or False

Doosan Robotics
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7.2.4 SetRefCoord.srv

- %
ol LT 7123t My
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
coord int -
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
7 o5

- ref 2| QIXIOAl MOVE_REFERENCE WORLD += M2.40 O|Afo| H{FO| AT AL
7tsgtLCt

success bool - d43 Ol : True or False

Doosan Robotics
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7.2.5 MoveJoint.srv

= Jls

kl

EXMOAZIM 2RSS oA 2EAXON S8 BEAKXIKA O[FAIZ|7] g ME[A

r

Lk,
EIPS
Q% xa s EST T
pos float64[6] - 67l =0 Chet S 2E K
vel float64 - =
acc float64 - 5=
time float64 0.0 E& AIZE [sec]
radius float64 0.0 blendingAl 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
: - . « SYNC =0
syncType in
ynelyp e ASYNC =1
7 ors7|

- time X Al, vel, acc & FAISID time 7|E2E M| LICH

N =0

blendType O BLENDING_SPEED_TYPE_DUPLICATE O|11 radius 7} 0 EC} & o2 &
ZH0| Y 2 WMo AL, £, SRR BYEE THORAAZ0
SHRHO| DEAZEL 2 34 SHZN0| BN SrE 7 M2 M0| ZTRE +
o

o
USLIC 2ok A2 of2f O|0|X|E FHISHHUAIL.

ROS ZZ2iY O (v1.11)
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< (Example) Path differences accord. to 1st and 2nd motion settings>

e 3Py 1st.goal

—
el | 2nd.start

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
sl

success bool - A& O : True or False

Doosan Robotics
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7.2.6 Moveline.srv

= Jls

EZMAZINM ZEE HY S AN FE AX(pos)= HMS et 0|SAI7|7] ?
o AB[ARILL.

ol
ez
float64[6] 670 =0f Chst 28 TCP X
vel float64[2] - MED ZhET
acc float64[2] - MItEE, 247158
EE AIZE [seq]
time float64 0.0 * time X Al vel, accE FAISID time
122 M|
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
* MOVE_REFERENCE_WORLD=2

* BLENDING_SPEED_TYPE_DUPLICATE =0

blendType int8 0
* BLENDING_SPEED_TYPE_OVERRIDE =1
T 8 0 * SYNC=0
syncType in
ynelp * ASYNC =1
7 osy|
- vel 0 3tLtel QXIS 2B FROIZSO, vel =30, 0)) YHE AAXHE ROl H&EO
e, A5ks UE5E0 HIE1I°P04 ?a’éi '—IEf
- acc Of stLiel AIXE Yt BLR(MES0, acc =60, 0}) UHE QA= ZM| ML O

8mH, 24745z M7t&=0| Higsto Z2-E Lt
- time K& A|, vel, acc £ ZA|StD time 7|ZE2 2 NeE|EL|Ct
- ref 9| QIXt0jA{ DR_.WORLD = M2.40 0|42 HTO|AMTt ALE F}sEHL|Ct

ROS ZZ2iY O (v1.11)
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I\ o

oMol Y I FP M¥RMo| OR, £E, JEER ZHEE HORMA

Otz O|OJX|E HISHUAI.

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

= P9 1st.goal
i s e e | 2nd.start

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 HOVE WoveL
[2ND] vel=200

Path-3)

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

2nd.goal
n_‘Bp

¥

>

« 2|E

[ -
A2 7123
success bool - d43 Ol& : True or False
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7.2.7 MoveJointx.srv

= Jls

2EHO7[0M ZEE HE ST AN FE X
S8 fAs HY37H Hol XYSE Movellf
HIZo|M O|FOX|7| WHEO| F& AKITHK| &l
OS2 SiLtel EHASZIHEIEO| CHSSh= 87tA|e] HEXZEAHE(robot configuration)s oF
=

E

iSolutionSpace(solution space)ofl X|ZsiOF gfL|C},

O[FAIZI7] fIgh AMH|~ YLE
%5P71I OfsotX|2t 2Xof BM2
B27F EFEX @4 F7HH

J

.
Z

. ol
o4 xa ¥ EST T
pos float64[6] - 678 =0f et =X TCP (X
vel float64 - =0
acc float64 - =
time float64 0.0 EE AIZE [sec]
radius float64 0.0 blendingAl radius
¢ MOVE_REFERENCE_BASE =0
ref int8 0 ¢ MOVE_REFERENCE_TOOL=1
¢ MOVE_REFERENCE_WORLD=2
) ¢ 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 HEZoHAEEjof2f MF EX)
: - . « SYNC =0
syncType in
ynclyp e ASYNC =1
7 gorg7]

- time 2 7(|7H$aF AL vel, acc & RAISID time 7|ZE22 XNz2|=C},
e

£ 42(eMoveMode = MOVE_MODE_RELATIVE), *.."%*!EMO" g
P 282 2 Moveloint) B== Moveline()2 0|83t 23Ys=

ROS ZZ2iY O (v1.11)
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- ref 2| QIXI0|A| DR_WORLD =
=M blendType X vel / acc Off & 2

Y8 FRoHAlL.

= Robot configuration (ZE vs. solution space)

—

M2.40 0| 2| HHOMT AL 75

o
HEZ

gt

A2 Moveloint.srv, Moveline.srv

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

Doosan Robotics
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7.2.8 MoveCircle.srv

= Jls

EZX MO7|IM HEgses 7IE2z2 2X0| X /XM 7 XEE AL =8
45} Z =
o =

O
AXIMK| T EE XHYe =2 AT E Mt 0[FA|7|7] st MH[AQL|CE,

ol
253 e
std_msgs/Floa target[2][6]
pos t64MultiArray[ - « 49 XA
] - 2E 9IX
vel float64[2] - H&EE, 458
acc float64[2] - MItEE, 27
time float64 0.0 E& AIZE [seq]
radius float64 0.0 blendingAl radius
* MOVE_REFERENCE_BASE =0
ref int8 0 * MOVE_REFERENCE_TOOL=1
* MOVE_REFERENCE_WORLD=2
. * MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
angle1 float64 0.0 angle1
angle2 float64 0.0 angle2
* BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
* BLENDING_SPEED_TYPE_OVERRIDE =1
T 8 0 * SYNC=0
syncType in
ynelp * ASYNC =1
7 osy|

ROS ZZ2iY O (v1.11)
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- vel Of StLto| QIXtE YAHT HRX(WES ={30, 0}) YHE QAXtz ZMO| M&KEOf
S, 5= MEE0f H|2 st ?aé%!'—ll:f.
- acc Of stLto] QIXtE Ut AL(O|ES0], acc =60, 0}) YHE QX BMO| MItE L0
HSEH, 475 == M5 =0 Hsto ZFE L
- time XI"¥ Al vel, acc & FAISHL time 7|E22 A2|ELCH
- ref 2| QIX}0olA] DR_.WORLD & M2.40 O|&t2| H{TOAQt AL 75 BLIC.
- mode 7t MOVE_MODE_RELATIVE Q! &< pos[0] 1t pos[1] & 22
HOUEEZ YolE LT (pos[0]2 Al’%”é‘.‘ Che| ACHERE, pos[1]E pos[0]CHE| ACHEHE
- angle1 0] 0 ECt 34, angle2 0] 0 2 B angle1 & Circular path 2
HgE L
- angle1 1} angle2 7t 0 £Ct & &2, angle1 2 circular path 40N %02 0|83t &
ITZAE, angle2 = 7t 442 fIT 2T FHo| 2|F S oLt ol &
0] =22 anglel+ 2 X angle2 2+2 circular path &2 =& QLICH

~
I\ =o

blendType O| BLENDING_SPEED_TYPE_DUPLICATE O|11 radius 7} 0 ECt 2 X7ie=2 2%
2480 Y 2 49 ddREel TOAL, & VSRR ZAPEE THZMAZO|
YR MOl DPAZEL 2 F2 2HRM0| HA F2E = dHR2H0| F2E 5 UASLIC

rE ot
r

¢ Afe2 o2 O|0jX|E FISHYA|R.

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

1 1st.goal
' ____._-_.-;--"‘-"’—')T 2nd.start
Ist.start S
Path-1)

< 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
-

success bool - ‘45 & : True or False

H /K| (OFX|
Quict ¥

5 |
Sk/7tEEE 205t YEE = BREel fIX0f et

2 HAZIM 2RSS X
37 ARl A2L]

o
>
>
K
nz
Ok
N
10
oy
U :|o
o
nn
mjo
N
>t
[> 1

rir
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A
TS

sy | iEz

std_msgs/FIoa target pos [100][6]
pos t64MultiArray[ -
] Z|CH 1007077kK1 2] BRE E|AE
posCnt int8 - 787 4748 M=
vel float64 - =0
acc float64 - tEE
time float64 0.0 EE AIZE [sec]
. ¢ MOVE_MODE_ABSOLUTE =0
mode int8 0
¢ MOVE_MODE_RELATIVE =1
T 8 0 * SYNC=0
syncType in
ynelyp e ASYNC =1
7 oz

- time 2 XY 42 vel,acc & FAIT P-T'- time 7| E22 XN2|ELIC}

- mode 7t MOVE_MODE_RELATIVE Q| A< position list 2| Zt pos & % M pos Of CHEH
HOFEE HO|E LT} (position list= [q g2, ..qn-1), g2 O|F0E I q1 2 A|ZH
CiH| & CHZ &, q(n)2 q(n-1) CHH| &CHE fi‘t)

4| C

M2 dar =H240] st 222 SHE2 A

o
Of

A @EELL.

success bool - 43 Ol : True or False
7.2.10 MoveSplineTask.srv
= 7|
E&Z HOZ7|oM 2EZ AHXf XM YIS BRESS HN SELIX(OFKE
ZREINK| dAEl= A2k -I;-ﬁ@?_% 2k o|sAIZ7|7] {8t MH|A LCh Y=
B oSSR 4R 5 ZE||:|'| E/7f‘)—|'>50|'31 &8 SHE MEig 4 =40
=0
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ase | a3 | iz

std_msgs/Floa target pos [100][6]

pos t64MultiArray[ -
] Z[CH 100747tX|2] BRE El2E
posCnt int8 - 72 d78 M=
vel float64[2] - Maz ZtkEsg
acc float64[2] - MItEE, 247t
time float64 0.0 T AIZE [seq

* MOVE_REFERENCE_BASE =0
ref int8 0 * MOVE_REFERENCE_TOOL=1

* MOVE_REFERENCE_WORLD=2
* MOVE_MODE_ABSOLUTE =0

mode int8 0
* MOVE_MODE_RELATIVE =1
] * SPLINE_VELOCITY_OPTION_DEFAULT=0
opt int8 0
¢ SPLINE_VELOCITY_OPTION_CONST=1
T 8 0 * SYNC=0
syncType in
ynelyp ¢ ASYNC =1
J oz
- vel Of StLie| QIXtE YHt ALK E vel ={30, 0}) YHE QX ZMO| MEZof

=0,
8w, d&5xEs MEE0| Hsto] 2™ E L)
- acc O stLte] QIXRIE YT HBROIES0, acc ={60, 0) YHE Xz M| MIE0f
HS&H, 47I5EEs M7I5=0| Hlgsto 2™ &L
- time X|™& A|, vel, acc & FA|SID time 7|=22 XN2|E/L|CH
- ref 2| QIXt0jA{ DR_.WORLD = M2.40 O|4t9] H{TO|A{ T AL 7}58hL|Ct,
- mode 7t MOVE_MODE_RELATIVE QI &2 position list 2| Zt pos = & A pos Of CHEH
AOiEEZ YO|ELICE (position list=[q1, g2, ..,q(n-1), q(n)] =2 O|R{E [If q1 2 AIAH
CHb| HCHZEE, q(n)2 q(n-1) CHH| AFCHERE)

L MDA SWEMO T 2atel SHYL KIS FELICH

VAT
opt £ SPLINE_VELOCITY_OPTION_CONST &8(8&2M)S MEly 4% UYE ZdfFE ¢
Heleh £& A0 M2 SE2ME A-8Y =+ 2
=SPLINE_VELOCITY_OPTION_DEFAULT)2 2 Xt& MeHE L|C}

ROS ZZ2iY O (v1.11)
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« 2|H
TN
success bool A3 & : True or False
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7.2.11 MoveBlending.srv

= Jls

22X HoZ|oM oLt olgel 2ol = e FdE EE2 JES #oF 2XE 4=
=
=)

Yo 4EE blending radius2 EHYSI SH2E 0|SA|7|7] st MH[A LT

—_

- %
ol LT T ay
std_msgs/Floa . . eadi
4 (pos1[6]:pos2[6]:type[1]:radius[1]) x 50(max)
pos t64MultiArray[ -
] X|CH 507477HK|e] H2 ™HE
posCnt int8 787 42 & M=
vel float64[2] - M&e, s
acc float64[2] - MItEE, 27
time float64 0.0 EE A2 [seq]
¢ MOVE_REFERENCE_BASE =0
ref int8 0 ¢ MOVE_REFERENCE_TOOL=1
¢ MOVE_REFERENCE_WORLD=2
) ¢ MOVE_MODE_ABSOLUTE =0
mode int8 0
¢ MOVE_MODE_RELATIVE =1
T 8 0 * SYNC=0
syncType in
yneyp e ASYNC =1
7 gors7]

- vel Off StLIS| QIXE YHdt HL(MES0], vel =(30, 0}) YHE QAXt= BH MK
ezl d&5cs ME20 H st Z-E LT

- acc Of BtLtO| QIXtE &t ALXOIESH, acc ={60, 0}) LH= QIXt= DM MIELOf
e, 275 M7IS=0f Hst Z™E L C)

- time X8 Al vel, acc & FAIStL time 7|&E22 AM2[|gLICt

- ref 2| QXt0lA DR_.WORLD £ M2.40 O|Ao| HHO ATt A}

- mode 7t MOVE_MODE_RELATIVE Q! A< posb list 2| Zt pos
HOiEtEE HO|E L|C

rr ofo
N
olr
L3
-
inl

ROS ZZ2iY O (v1.11)
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- posb Ol A blending radius 7}

O o T =
ALE Line-Line segment 7} 22 #ets 7HE 32
QF7 LtEFEL|CE
SHY T =0 w2t SASHA BT sto| A
fie AHEXH Y FI4 LIEFEL|CE
MM SHEMO| Cfpt 2atel SHYS X[ /AsHK]

2| &=
' =Y 7| 2%
success bool - g

2°Y 2F 7 LIEFELICE

Line O =@ AR Y2

74

o ayla
A 27H%

mjo

StA &= YRS

Doosan Robotics
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7.2.12 MoveSpiral.srv

= 7S
ZENOZIM BAY W2z HHF0| SIH5HH 2| dH= Spiral motionat & Hee
2 SN O[SAIZ[7] At MEIA YLCH X XA eMoveReference 2 X7
o

o FEZ A0 axis YO FEHOl HOOIMO LIMHND axis YEFORO| HMY TS

SAlof w2t oS gL Ct.

TP
ol L 7| 2% a9
revolution float64 - & 2T == [revolution]
maxRadius float64 spiral X[& 8t4 [mm]
maxLength float64 axis Y22 0|SSt= A2l [mm]
vel float64[2] - el
acc float64[2] - MIIEE, 2475
time float64 0.0 L +™WAIZE [seq]
e TASK AXISX =0
taskAxis int8 0 e TASK AXISY =1
e TASK AXIS. Z =2
¢ MOVE_REFERENCE_BASE =0
ref int8 0 ¢ MOVE_REFERENCE_TOOL=1
¢ MOVE_REFERENCE_WORLD=2
] - . « SYNC =0
syncType in
ynclyp e ASYNC =1
7 o7

—

- revolution £ spiral ZM9| & 3|HM4E o|0|FfL|Ct

- maxRadius & spiral 2MQ| Z[C{ BtAES ofO|gtL|Ct.

ROS ZZ2iY O (v1.11)



7% dsr_msgs

- maxLength £ 2N S0 axis WO 2 YElsH= He|

= 2 £ olofgLCt t, S42 8% -axis
HbsF B XISHL|C}

- vel 2 spiral 29| 0|5 £=& o|0|EL|Ct

- acc = spiral 2M9| 0|s Jt&EE O[0|gL(C.

- time 2 XEY 42 vel,acc & FAITHD time 7|22 X2|ELLCHL

- taskAxis & Spiral 20| Folst= BHO| =22 H& HolgL(C}
- ref 2| QIX}olA DR_WORLD &= M2.40 O|&2| H{ZFHOIM2 ALE ZhSBLICE
- ref = spiral 280| Fo|St= 7|& ZHEAE 2|0|L(CE

=

. MUDMTF SWE MO O 2at0l SHTS K|ASHK LELICH
VAT

- B2 MY Al Spiral 20| ot ML K E A}
215t o247t HELIERE = USLICE O] Z2 vel, acc
Ae HFSLC

=

success bool

A& O : True or False

Doosan Robotics
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7.2.13 MovePeriodic.srv
= J|s
EZHOIZIOM  AHIY RIKIGAM  AlEfStE MOl ZHe=z YEHE J|E EE
(eMoveReference)2| ZF ZH(HZX I 3|70 CHt Sine & 7|HIC2 FI| BHE £
shL|ch 2t axis @ ZMOl EM2 fAmplitude®t fPeriodic O olsff A1, 7tz
Ztat E 24 AZt2 F7|, gtE siof ofs M ELCh
EIPS
ol =Y 7| &2 A
Amplitude(-ampOll Al +ampAtO| 2M) [mm
amp float64(6] - plitude(-ampX| A1 +ampAFOl 24) [mm]
or [ded]
periodic float64[6] period(1F7] &8 A|Zh[sec]
acc float64 - Acceleration
time float64 - Acc-, dec- time [sec]
repeat int8 - gt= sl
MOVE_REFERENCE_BASE =0
ref int8 0 ¢ MOVE_REFERENCE_TOOL=1
¢ MOVE_REFERENCE_WORLD=2
: - . « SYNC=0
syncType in
ynclyp e ASYNC =1
J oz
- amp £ T ZE(amplitude)Z 2|0|5}H, 7—f Sy zrxryrz) 32 amp & U2 St 674
HA0| list HENZ UHSoF ghLct T F7| ZHZ THSHK| b= = SH2 amp E
022 3djjof BtL|LCt,
- periodic = g @ BMO| 13| B8 AZHS QIO|SIH, ZF H(x, vy, z rx ry, rz) B
period & #2E St= 5 671 A0 list HEHE LHSIAHLL CHEZLS U =s{oFatL|Ct.
- acc 2 -r7|E*1°| AlEfat 2o Tt Bl Zh A|7HE olO|gtL|Ct B El Tt AZEa}
EOF71*1/4 & 2 40| MEELICH LHE Jt4S A|7H0] MHEMAIZEe] 172 2
XSHE 22 01|E17f ghi sk Cf

ROS ZZ2iY O (v1.11)
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repeat 2 7ty 2 period @S 7= H(IE H)2 g5 A5 FolotH, 0olof w2t &
24 AfZto] ZEEU L) LHHX] =2

Y SREE Z2 B8 SIKTH AN 9K

2H0| BRE7| Ho| HY ZSRE

oT
HESHAIL

HiE
—
A Ol
A

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

move_periodic(amp=[100,100,0,0,0,0], period=[3

S| AL
%\l_l_t
(o)

2X|5HA

[=PEIDN

.

o

f

Zofl et AhsAYE L L2 M0

=E UHA| & 24842 718 &

of
LCh 2= =2 2H0| Al SREX| @=
B2 d5TU0Me B2E O ZR0A HO{LIA FLCh 22e Arg2 otz o|ojX|E

.2,1.6,0,0,0

,0], ati

me=3.1, repeat=2, ref=DR_BASE)

-r H .
- ' . ' ' ;
:
H L .
: : Approach Traj.(Movel) := -
H " .,
H . H N - S
' -
. H ] e '
H " ' - H '
N Ll '_,J’ ' "
" 4-‘ "
: e :
' ¥ - ' v "
i e . H '
" - " - -
§ e ' i =
- . -
- H " v e ~
-r " -
=" ' '
: :
: :
: H
: :
. . -
[ -~
H N
" - ~ -
. - . .
- .
et - Iy
iy sen
. ~ -5
- -
- -
—\"-.-
~ - s P
. ~ . S
e e * e -
- - -
. T — - -
R . - .- p -
Soar ~ - ~ PR
~, -~ - ~ - ~
. . te N N -
- N IR e . -
5 .- ~ . ~ ==L R
» - - ~ P ta A2
AN 242 el L - Pt
. PRl .ev - - -
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- - . LT e -
. - -
" . - 3
et Mo - - e . s
_ie e - .
- < N -
- \\ - - ~ - _"
.- N - . LA -
. .- . LT L
~. Ry S LT - - ~
~ PELREREN o~ b - hES
SNe - - - ~ - Sa e
e o . * P o e
Leel ae . - N L=l
- - PR -~ . Sy .-
- - - = LT e - =

CASE-2) Diff-axis motions end individually
move_periodic(amp=[100,100,0,0,0,0], period=[3.2,1.5,0,0,0,0], atime=0,

e e
3

e
ssssssssskesssnssssnnss
[}
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. s
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. .. - - e
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N e -

~ rd -~ _'__‘-\

. .- - . .

P - . .
- »c” ~a
- -~ - s -

= -’ - - -
.. - - -

Depart Traj. (Movel)

»

" Periodic Traj (CASE-1) . __.--
: - s¢7

-

.
'
' MY
'
'
'

memmemmmng e
¢

sssssssssdsssssssaa

L T

~

] - L] . L] Y Ll
' - H H ' FRN H
"oer H H N [
. . . A !
- . 1] -0
' ' H H T,
~ ™ L] . "
RN RO
. H
~ Depart Traj. (Movel) :
;
.
: . H ' '
" o H "
: : . :
- " s : "
H " -~ H "
' H - "
: .
: . . :
" [ .
. 1] ~ H
-' " T.
W : .
L] . -~
;
:
_-‘ L]
e H
. . N A :
‘-\ a" -t
" : H B P
JPTL AR Periodic Traj (CASE-2) «__.-
- “ N - 7-’\‘_
. Lo RESUPTEae A -
S .7 e - -’__-"
-~ - - -’ = -
P TaLe” s - "-\\
- ~ - ~ -
-*" RS PELASR L A
- . - .. e
- [ ¥ e *u L=
Sa e T o= Sy et
hes - - . - e
e - - ~ - ~
: - N . N
Lo - - S L a
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. _‘_,.«_" "~.\_ L= "-\_ e
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- ref = B8 2HO| J|E ZEAE 2QO|gL|Ct,
- ref 9| QIXt0jA{ DR_.WORLD = M2.40 O|&2| HTO|AMTt ALE FhsErL|Ct
FH W Al ZOHE 027t Ldsts 42 Oh2e Mg #xsy T=E A FI|E
g AZ A etgtuct.
Z| o % £ =TI = (amp)*2*pi(3.14)/F 7| (period)
=

@, ZZE=10mm, F7|=1 X0 AL F|Ci&E=62.83mm/sec)
MmOt SHD Mo Cist 22t 2UYES X|JSHK| YEL(C

success bool - A& O : True or False

ROS ZZ2iY O (v1.11)
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7.2.14 MoveWait.srv

- s

EEMOZIM dhE 2HFZOLl SH0| FREZ|IE 7IC2[7] flet MH[A YL
saz
[==} =

Ch HS7] 249 FZojet = 2ot AFESHE 37| 2 FFoler S S

AL
[ ] °|_|_
ITO XI‘E°°4 IEHAI- E-lo
Ao
= - - -

success bool - A& O : True or False

Doosan Robotics
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MovePause.srv

7.2.15

= Jls

A7 LAISKIAIZ]7] flet MB[AQILIC

P
=
ofl=

Bl

AlELIL,

Ko
o
K

olo
o3

: True or False

=
e

bool

success

20 ofmd (v1.11)
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7% dsr ms

MoveResume.srv

7.2.16

= 7S

MHE[A QL EL

-
ot

ol BME M7Hst7| %

AlELL.

o=

Ko
b
<

olo
o3

« 2|H

B8O
zu

N

7|12

Y

: True or False

43 oz

bool

success

LLIE2N Doosan Robotics
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7.2.17 MoveStop.srv

= Jls

EEMOAZINM =8 S ZHS FXIAZ|7] !t ME[AYLCH
eIxtol et whet Ch2A ZX[SHH, E-stops Mgt 2E Stop ZE= WX A5t
Ae Fel 2HS FRIgLL.

JIES
e
0 : reserved
Stop_mode int32 - 1: W2 IX[EMH HE |FX)
2 3l XM HE ]X)

success bool - 43 Ol : True or False

ROS ZZ2iY O (v1.11)
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7.2.18 Jog.srv

» 7|5
EX HMoZ|oM 22X T 0| Tt =1 MO E #=A5t7| ot MH|A LT
TS X1 £X = (250mm/s) x speed [%]
- ol
ol A2 H 7122t 4
0~5:JOINT1~6
Jog_axis int8 -
6 ~ 11: TASK 1 ~ 6 (X,Y,Zrx,ry,rz)
move referenc 8 0 : MOVE_REFERENCE_BASE
- int -
€ 1 : MOVE_REFERENCE_TOOL
speed float64 - jog speed [%] : + forward , O=stop, - backward

success bool - A& O : True or False

Doosan Robotics
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7.2.19 JogMulti.srv
- 7S

ER MOZ|M 2RO O 0 e =1 HOIE $Ast7| e MH|A LCh
O =0 & = (250mm/s)/vV3 x THBIE 37| x speed[%)]

» Ol
ol X2y ST, pepT
Task space [Tx, Ty, Tz, Rx, Ry, Rz] 2| EtQ| BHE
jog_axis float64[6] - pace [Tx, Ty, Tz, Rx, Ry, Rz] 2| T 1

et (-1.0 ~ 1.0)

0: MOVE_REFERENCE_BASE
int8 - 1: MOVE_REFERENCE_TOOL:
2: MOVE_REFERENCE_WORLD

move_referenc
e

speed float64 jog speed [%] (1~100)

success bool - 43 Ol& : True or False

ROS ZZ2iY O (v1.11)
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7% dsr ms

7.2.20 CheckMotion.srv

= Jls

MHE| AL

b7 el

IS
Ol O

MEIS oo

go
zu

712

AEd

olo
_m 4
©
— L
o —
pal Ko | ©
o Ko =, | 2
_ . 10 fus
ol < < |+
i
Ko Bl S o
oo B
oo
1 1
o) Ke)
€ 8
n a
2 ot
©
@ 2

LLIE2N Doosan Robotics



Service/motion

7.2.21 ChangeOperationSpeed.srv

Zgot7| flet ME|AYLCE Q= R 2

£ 28 HE0 oiet Joixel
TEE IS ez 100N 1007tX|2] ZtE ASLICH OetA 502 oA &
50

Percent2 £L& ZQICt= o0| YL LTt

speed int8 - operation speed(1~100)
= 2|H

253 e

success bool - M o5 : True or False

ROS ZZ2iY O (v1.11)
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7.2.22 EnableAlterMotion.srv

= Jls

= MHAE M2.40 O|&2| HHTOMTt AL FhsEL|CE

”E *I* lsg &3t st7| |°* MH[ALICH 22 dMol B2 F7|& 100msec O|H
ol onq nes 2850 42 MY FI|(n*100msec)S HE & = :
ES H alter mot|on()°| UHZLO| °|D|E 27X RE(FEY RE, SE2T EE) 5 OH—PE
MEHSIO] AHE & 5= QUSLICH XS ZEQl HR .*L”H9| DHEFE20 Cist ’HEH’H
S 9 Kl/REA 2 % 42 -0l gty gL|Ch K—E-%* DEQO| A2 HZ Aol HOiHA

1El SE/X/RMTE E2 ™0 F7tx/0f gty EL|Ch = QIXt

=2 MX
=

II

0

ref 2 £ 7| f HE MASH & OlAL|C} °'E4 °|Xf limit_dPOS, limit_dPOS_per 2 ol 2
2t —'T—’i*.%k, S AKX E 48 & = US '—IEf. SHAXIE HOjLt= @K 2kl oHAX| o
+EHot e R Fd2 ™0l M =F Ut
- o
o1y ELY 7123 Ay
n int32 - 42 Mg F7
PATH_MODE_DPOS =0
mode Int8 -
PATH_MODE_DVEL = 1
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 -
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
REW gt . O|SE H 2 [mm]
limit_dPOS float64[2] - N N
SFEHM 2f o 2™ XS 2deg]
Rem 2f : o|s ATt 2 [mm]
limit_dPOS_per float64[2] - N N
SRR ZF o 2[TE XS Zhdeg]

J gots)

- alter motion()2 AM2X} thread LHO|AMEH SEHSEL|CE
- ref 7t None @1 42, _g_coord H&(_g_coord =7|%,
o5 23 7ts)

- limit_dPOS, limit dPOS_per & HHSIX| Y2 Al +HY, T2 AAE Nt
QLI

2 DR_BASE O|, set_ref coord &0

Doosan Robotics
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- 2|H
o e e
success bool A3 & : True or False

7.2.23 AlterMotion.srv

[ ]
\J

5

MH[AE M2.40 O] &2| HTO MY ALE 7HSELICE

i

Q2 QI postf BB YT AT £ 17| st Mu|AL|Ch

—_
VAT

- alter_motion()2 AFEX} thread LHOIAMEH S&tEL|CE

J gots)|

- alter_motion()2 enable_alter motion()2 S8 ZdE22H7|s0| &Mzt = ZL0Et

TR

- enable_alter_motion 2| &7 2t limit_dPOS, limit_dPOS_per Off M2} 22 +=HIF2 2™ E
= JASF L

- pos 2| ekt Fixed XYZ 2 H3s}0{oF EL|Ct,

pos float64[6] - position list

success bool - ‘45 & : True or False

ROS ZZ2iY O (v1.11)
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7.2.24 DisableAlterMotion.srv

= MH|2E M2.40 o[ &2 HHOMZ ALE 7hSEHL|CL

Z2 4% 7158 Himyst o7 A% A2,

AL
- ol
He
HA O

success bool - A& o8 : True or False

Doosan Robotics
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7.2.25 SetSingularityHandling.srv
- 75

task motionO|A] £0|F 2| HEFSZ path deviationO| Z/d

o
7t dEf g = AER 57| 9ISt MH[AYLICE model|

ox mot
rlo
o
i)
o
my!
rlo
nx
0
o
N

s g
- X=3O 2 E(Default) : SINGULARITY_AVOIDANCE_AVOID
- Z4EZ 2 : SINGULARITY_AVOIDANCE_STOP
- &X JtH : SINGULARITY_AVOIDANCE_VEL

712 482 As9O 2Eo|n, o] 4o Z% So|Hez Qo EeHHEE HAaAlY|
X|2t path tracking B=t=7t ZATLCHL 22 M 2l E2 singularity 2| F&2
2 SeHEE0ol YT Jtsdo| e B2, dE T waming HAIXIE =t &iY
TaskE SEYLCL £z 7IH HFo 42 S0|F2=z Qlot 58S AAAIF|IHA
path tracking & =& =QLCh SHX|ZH 50| FHOM TCP £ HHPO| gL

SINGULARITY_AVOIDANCE_AVOID = 0
mode int8 0 SINGULARITY_AVOIDANCE_STOP = 1

SINGULARITY_AVOIDANCE_VEL = 2

success bool - d43 Ol& : True or False

ROS ZZ2iY O (v1.11)
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7.3.1

73 Service/system
GetRobotMode.srv
» J|s
EE MA7|e s 28 ZE JEE Q7| et MHAQYO|CH XAS2EE Y9
=ME FYE SHEEIAY)S A2 A5 P ZEo|N, =82E= X9
2t SES 57| fet ZEQL|CH
- ol
HO
HA O
= 2|E
e =2y 7| 2% =L
robot_mode int8 - enum.ROBOT_MODE H9o| &=,
success bool - HE o : True or False
= enum.ROBOT_MODE
= M+4 a9
0 ROBOT_MODE_MANUAL +E QC
1 ROBOT_MODE_AUTONOMOUS s BRE
2 ROBOT_MODE_MEASURE £Y RERME KSR %)

Doosan Robotics
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7.3.2 SetRobotMode.srv

= Jls

22X Mo7|e] ol 28 ZE JES 2780H7| fIet AMH[AYLIL

robot_mode int8 - enum.ROBOT_MODE H9| &=x,

success bool - A& 08 : True or False

= enum.ROBOT_MODE

=H 43 ck:
0 ROBOT_MODE_MANUAL 5 2E
1 ROBOT_MODE_AUTONOMOUS s 2E
2 ROBOT_MODE_MEASURE 58 ZERM = X ASHA| 848)

ROS ZZ2iY O (v1.11)
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7.3.3 GetRobotSystem.srv

» 7|5
2R MOZ0M x| 28 2R ALY 2R, 24X 2R) EE =Q57| flot
MH| 20|},

. ol
ol
HA O

« 2| E
robot_system int8 enum.ROBOT_SYSTEM 9o &=,

success bool 84S O4F : True or False

= enum.ROBOT_SYSTEM

2 Ay Ay
0 ROBOT_SYSTEM_REAL AX 22 A2H-
1 ROBOT_SYSTEM_VIRTUAL JHA 22 A|AH

Doosan Robotics
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734 SetRobotSystem.srv

- 7

olr

robot_system int8 - enum.ROBOT _SYSTEM H9o| Z=x.

success bool - A& o8 : True or False

= enum.ROBOT_SYSTEM

2 Ay Ay
0 ROBOT_SYSTEM_REAL AX 22 A2H”
1 ROBOT_SYSTEM_VIRTUAL TH 22 AAH

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.3.5 GetRobotSpeedMode.srv

« 7|

olr

22 Mo7Z|oM HIf £= ZEEY ZE 4L ZE) HEE 205ty 3t MH|A

YLICH
TIPS
oo
HA O
- 2|H
a3 e
Speed_mode int8 - enum.SPEED_MODE H9| &=
success bool - A& O : True or False

= enum.SPEED_MODE

=t d4+d a3
0 SPEED_NORMAL_MODE Ha &2 2
1 SPEED_REDUCED_MODE v = ) =

Doosan Robotics
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7.3.6 SetRobotSpeedMode.srv

= Jls

22X HMO7|oM SX 28 S £ ZEE 28 % #HE5Y] 4

speed_mode int8 - enum.SPEED_MODE H9| &=x.

success bool - A& o8 : True or False

enum.SPEED_MODE

=t d4+d a3
0 SPEED_NORMAL_MODE Ha &2 2E
1 SPEED_REDUCED_MODE 4L 20 oC

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.3.7

SetSafeStopResetType.srv

= Jls

fu
i
>
<
N
1o
Ho
ol
0x
4
oA
Hr
N
wn
>
M
m
wn
_|
@)
v

o
ox
o

, SetRobotControl &+& 0|83}
H

= =
0|z XZOR2 MHEE YO SIS YoIoI| T MHIAY

2% 28 o7 ASY FS, TEIYQ YUY oRE Ho| I MFE 4 glod,
TSEEY BR0= O 282 FAIELL

reset_type int8 - enum.SAFE_STOP_RESET TYPE 9| &=X.

success bool - d43 Ol : True or False

= enum.SAFE_STOP_RESET _TYPE

= o4+d a3
SAFE_STOP_RESET_TYPE_DEFAULT ChE MEf SiH(s2E)
0

SAFE_STOP_RESET_TYPE_PROGRAM_STOP T23d FEFK=E
=

1 SAFE_STOP_RESET_TYPE_PROGRAM_RESUME | &

Doosan Robotics
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7.3.8 GetCurrentPose.srv

= Jls

2R MA7|M =EARE S E= HYSH0 OE 2R Z4 FE X (X

space_type int8 - enum.ROBOT_SPACE 9| &=,
2| E
o =
float64[6] - X HE
success bool - A& O : True or False

= enum.ROBOT_SPACE

=t &+ a9
0 ROBOT_SPACE_JOINT oE I
1 ROBOT_SPACE_TASK et Z2t

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.3.9 GetLastAlarm.srv

» 7|5
EX MOZ|0M ZHE ZZof wlsh 20 % LE IZEES ISty gt MH[AYL
Ct
TIPS
olo
HA O
= 2|
o
log_alarm LogAlarm.msg - LogAlam.msg 89| & =X,
success bool - H4E & : True or False

» LogAlam.msg

3 =Y 7|12 4%

level int32 - 23 ¥ : enum.LOG _LEVEL &=,
group int32 - 23 & : enumlOG _GROUP %=,
index int32 - error code

param string[3] - param|[3]

enum.LOG_LEVEL

=t 43 ok
0 LOG_LEVEL_RESERVED LH5 ol oF AEH
1 LOG_LEVEL_SYSINFO the 7l A 3% 2F0 st YEE HAIX|
2 LOG_LEVEL_SYSWARN te 7l A 3% FE Qlot 2X0| EX|E 2
3 LOG_LEVEL_SYSERROR OtH O|ffLt HX| RFE Qo 220| FX|E Al

enum.LOG_GROUP

Doosan Robotics
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M
rE

A
Ay e

of

0 LOG_GROUP_RESERVED

1 LOG_GROUP_SYSTEMFMK SRl MO 7|(Z2 Y 3)
2 eLOG_GROUP_MOTIONLIB, 59l MoiZ7|(ZnelE)

3 LOG_GROUP_SMARTTP 249 Mol7| Z2A(GUI)
4 LOG_GROUP_INVERTER ER 2IHH EE

5 LOG_GROUP_SAFETYCONTROLLER | 2t E E(Safety Controller)

21 8 E€F HAX= APHo ZelE WES H=E SoiM TESHH, E2 Al #H
al o

=0 —
oEt0[HE 24 $FotH AMe 432 23 W 2E o R FZHRE L

ROS ZZ2iY O (v1.11)



7% dsr_msgs

74 Service/aux_control

7.4.1 GetControlMode.srv

= 7|5

M Mo REES =Ql5tY] et ME[AYLCH

=

AL
. ?_l'r
i Abe 8lE
= 2[5
ol EE 7|zt T
28 {o 2E
control_mode int8 - 3 : Position Control Mode
4 :Torque Control mode
success bool - 43 Ol : True or False

Doosan Robotics
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7.4.2  GetControlSpace.srv

M Mol StS =eIsty| et MHEAYLCH

A
- o
oo
HA O
= 2|
med | JlEd
22 Ho 2=
space int8 - 1 : Joint space control
2 : Task space control
success bool - M3 o5 : True or False

ROS ZZ2iY O (v1.11)



7.4.3

7% dsr_msgs
GetCurrentPosj.srv

- 7|

olr

ret
=
i
iz
N

oItz flgh AH[A LICE

re
i

(o]
HA

dlo

m

- 2|

mll
pos float64[6] -
success

67112| Joint Space HE
bool

A& OfE : True or False

Doosan Robotics
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7.44  GetCurrentVelj.srv

= 7S

ST BE 42 20Is| 93 MulALCh

. Q%

olo

HA O
= 2|E
joint_speed float64[6] - Joint Speed

success bool - 4E Ol2 : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.5

= Jls

SO S H(target) HEZS

AL
JIE
(02 k=X
HA O
- 2

re
i
oR

GetDesiredPosj.srv

2ol

= -

rH
£l

F71 f1sh MH|ALICH B movel, movec, movesy,
moveb, move_spiral, move_periodic EZHO{0A= At

=]
8% + gaUrh

pos float64[6] - -2}
success bool - A& O : True or False

Doosan Robotics
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7.4.6 GetDesiredVelj.srv

= Jls

SAMe| SH(target) ZHEZZ  E2[HTILICE TH movel, movec, movesx, moveb,

move_spiral, move_periodic &0 M= A8 = giSLICH

. ol

i

siE Ak 8§

gjo

. 2
joint_vel float64[6] - target joint velocity
success bool - A& o8 : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.7 GetCurrentPosx.srv

= Jls

SN EHAT EEA Q| XHMIQF solution spaceE QISH7| (st AMH[AQL|CH, O XA

= ref coordinate & 7|&2 2 gL|CL.

- ol

o

AL
T
A
=

[

MOVE_REFERENCE_BASE =0
ref Int8 0 + MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J gorgy

- ref O QIX}OlA MOVE_REFERENCE_WORLD = M2.40 O|A9| H{TO|MBH At JtSEtL|Ct

- g

ra

ol

—

g ey 7l

ri
£l

ek

o

posx list : task_pos_info[0][0:5]
task_pos_info | std_msgs/Float64MultiArray[] - . )
solution space : task_pos_info[0][6]

success bool - 43 & : True or False

Doosan Robotics



Service/aux_control

7.4.8 GetCurruntToolFlangePosx.srv

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

J 2orE7)

- ref | QIXIO| A MOVE_REFERENCE WORLD £ M2.40 O|At9| H{FO|MOE AL
7tsgtL Lt

= 2|
ol ed 7| 2% Ay
pos float64[6] - 6702 Tool Flange & HE
success bool - A& O : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.9 GetCurrentVelx.srv

o
1
il
N
AN
B
sl
Yl
3
=
2
ot
ol
ot
rir
rot
=
Hm
B[S
|.|-|
i
ot
o
ot
N
40

St AH|AQL|CE

—

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

/AR =%]

- ref 2| QIXIOAl MOVE_REFERENCE WORLD += M2.40 O|Afo| H{FO| AT AL
7tsgL k.

- 2|H
ol ed 7| 2% Ay
vel float64[6] - tool velocity
success bool - A& O : True or False
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Service/aux_control

7.4.10 GetDesiredPosx.srv

= Jls

Sirjel £9| SH(target) AMME

coordinate 7|&2 2 gfL|LCH

Jiok
o
OF
N
do
rot

MEIAQLUCE ol XiMl=  ref

AL
" OIT
A
=

o

[

MOVE_REFERENCE_BASE =0
ref Int8 0 + MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J gorgy

- ref O] QIXtOA MOVE_REFERENCE_WORLD = M2.40 O|A9| H{HO|MBt At JHs8tL|Ct

« Z3|E
=3 zd 7|2 49
pos float64[6] - target tool position
success bool - HE OfF : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.11 GetDesiredVelx.srv

. s

LHE JIZEZEA (ref)0l|l SHE St BM 22| FH(target) S E 2QISH| o MH|A
(]|

=]

LICE. EF movej, movejx, movesj HHOOAME AT £ Q&

- MOVE_REFERENCE_BASE =0
ref Int8 0

MOVE_REFERENCE_WORLD=2

J otg)|

ref ©| QIX0|A MOVE_REFERENCE WORLD = M2.40 O|Ato| H{F O ATt AR T}

SgLCE
.
QU+ red 7|2% A9
vel float64[6] - tool velocity
success bool - ‘48 o8 : True or False
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7.4.12 GetCurrentSiolutionSpace.srv

2R HOZIoM 2RO XA SEE =QIoh7| ot MHEAYLIC

A
PN
ojo
HA O
- 2|H
fins
solution_space int8 - 22 XM EE(@0~7)
success bool - A& o8 : True or False

= Robot configuration (shape vs. solution space)

Solution space Binary Shoulder Elbow Wrist
0 000 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

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.413 GetCurrentRotm.srv

= Jls
UHE ZI=ZHEA (ref)0l SHFStE M 22| THES Q57| et ME|AYLIC

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

J gotg)|

- ref 2| QIXt0A MOVE_REFERENCE_WORLD = M2.40 O|AtQ| H{FO| ATt AR JtSEhL|Ch

2| =

215 7123
rot_matrix | std_msgs/Float64MultiArray(] Rotation Matrix

success bool - 48 O : True or False
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7.4.14 GetJointTorque.srv

= |5
X ZQIEC| MM EF 4+ 97| flet MH|A fL|CH
. 9lg

ojo

HA O
- 2|H

joint_torque float64[6] - JTS E3Z

success bool - A& o8 : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.15 GetExternalTorque.srv

ST 2t BEOIM Q|20 olsf LM £33 Zte BHolsiy| s ME|ALIC

ext_torque float64[6]

success bool

Doosan Robotics
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7.4.16 GetToolForce.srv

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

J gotg)

- ref O QIXtOlA MOVE_REFERENCE_WORLD = M2.40 O|A9| H{HO|MBH At JHs8tL|Ct

- 2|H
ol =ed 7| 2% a3
tool_force float64[6] - ToolOf| Z&3t= 2
success bool - A& O : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.4.17 GetSolutionSpace.srv

pos float64[6] - 6702| Task Space H&
= 2[E
s | A=Y IETR e
sol_space int8 - solution space : 0 ~ 7
success bool - M o5 : True or False

Doosan Robotics
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7.4.18

axisOf Lt &2

GetOrientationError.srv

9| pose xd2t xc AtO|Q| Orientation error 7S 2QISt7| g AHAY

L] C}.
. ol%
Axy | A= EST T
xd float64[6] - 6712| Task Space HE
XC float64[6] - 6702| Task Space HE&
axis
DR_AXIS_X: x=
axis int8 -
DR_AXIS_Y: y=
DR_AXIS_Z: z=
= 2|E
ol =9 7|22k Ad
ori_error float32 - Orientaion error 4}
success bool - d43 Ol : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

75 Service/tcp

7.5.1 ConfigCreateTcp.srv

» J|s
ER TCP BEE Q™A AHHO|

SEOHN Ar8st7| flet MH|A YLILE, & MH[AS

0[85t0] S5& TCP §E& HE2[0 MFE2= MEE 2 CiA[ 27Fs0F StX|IT, T/P

715t BHFOoA F7HE 22 MAREO| ZhsRLEL

<
H
i)
)
el
rx
=2
>
on
J
Ot
oY
Ho
=2
rr
Pt

PX
ol 123t FL
name string - TCP O|&

pos float64[6] - TCP &

success bool

Doosan Robotics
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7.5.2 ConfigDeleteTcp.srv

= Jls

2 HOoZ|of AP0 SEE TCP YEE AHSH| ot MH[A~ LTt

name string - TCP Ol

0x
oK
2
4

: True or False

success bool -

ROS ZZ2iY O (v1.11)



78 dsr_msgs

7.5.3 GetCurrentTcp.srv

= Jls

22X Hof7lofM Sx 28 TCP BEE tMRe MH|A YLLh 28 E Tool &7t

gle 4% ¢ 2XE0| gL}

TP
2l x2¥ e, T
H1e=s - - -

- 2l
TIPS x23 7= e
info string - TCP O|&

Doosan Robotics



Service/tcp

7.5.4 SetCurrentTcp.srv
= 7S

22X Mozl AHe SFE0f A= TCP &

3 x| A= TCPO| Cist YEE A
o= MH|A YLICH SXf FEE TCP7L gl8 4% Ul 2XAES WESHH oxf 4™
oo e dEIF R7|gE L

ol
I
name string - Tool 0|5
= 2[5
oy s
success bool

A& O : True or False

ROS ZZ2iY O (v1.11)



78 dsr_msgs

7.5.5 SetToolShape.srv

= Jls

name string - EIX| HHEO S&FE & shape O|F

success bool - A& O : True or False
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76 Service/tool

7.6.1 ConfigCreateTool.srv

THOl S22 Tool YEE ATY AHHO SFOHH ArEst7| fIeh AH|~ YL,

= o
800 =& Tool BE= HEZY HYEH2Z MEEY = ChA| 283

To T

LI

X[, T/P OfEE2IAO|FMM SEBH dR0s =7(8 WFOM FIHE22 MALE
O 7tsgtH

1%

ol 123t FL
name string - Tool O|&

weight float Tool 24

cog float64[3] A 4

inertia float64[6] oM He

success bool

- d43 Ol& : True or False

ROS ZZ2iY O (v1.11)
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7.6.2 ConfigDeleteTool.srv

= Jls

22 HOZ|of APHO SEE Tool §EE AfMISH7| {19 MH|A LTt

| A
ES

Q1= =2 7|2 49
name string - Tool 0|5

success bool - A& O : True or False

Doosan Robotics
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7.6.3 GetCurrentTool.srv

= Jls

EX MA7IoA X 2FE Tool S2& 7IM2= MH[A YLICE 27FE Tool EI}

gle 4% ¢ 2XE0| gL}

HA =

= 2|E
QU+ L 7|23 Ad
info string - Tool O|&
success bool - 4& Ol&8 : True or False

ROS ZZ2iY O (v1.11)



78 dsr_msgs

7.6.4 SetCurrentTool.srv
= 7|5

22X Hof7lof A SEEO A= Tool &
dote MH|A YLt oX ZAE Tool O] 8
g0 A= =7 =7|=t gLt

| A

ES

ol =2 7|2 ck:
name string - Tool 0|5

success bool

Doosan Robotics



Service/tool

7.6.5 SetToolShape.srv

= |5
= MH|AE M2.40 0| 42| HHO|AM T AL 7tSEHL|CE.
EIXIHHEO SE= & g & FOM LHE namel| tool FA&2 &3 ot A
H| A QL T
. olg
e ey e
name string - EIX| HHEO S&E & shape 0|5
- 2|H
el =Y 7| 2% a9
success bool 45 o4& : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

77 Service/force

7.7.1 ParallelAxis1.srv

r

» J|s

AHE  JIEFEA(ref) 7IEQ 379l EZEx1x2x3)7F OlFE= EHO  normal
vector(get_normal(x1, x2, x3) &ZX)US0| ToolZEA Q| XY= (axis)2| S LK A|7|
7| QIst Mu|AQLICE Ol 22 TCP XK= X XS SX|TLCt.

isd e

in

float64[6] 6702| Task Space HE
x2 float64[6] - 6702| Task Space HE
X3 float64[6] - 6712| Task Space HE

TASK_AXIS X =0
axis int8 - + TASK AXIS Y =1
TASK_AXIS Z = 2

MOVE_REFERENCE_BASE =0
ref int8 0 * MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J gots)

- ref 2| QX0 MOVE_REFERENCE_WORLD &= M2.40 O|42| H{F OBt AL F458tL|Ct

. 2=
EERNELT
success bool H43 & : True or False
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7.7.2 ParallelAxis2.srv
- 7S

UHAE T|Z=ZtEA(ref) 7IT2| HE(vect) T ToolZtEA 2 X|F=(axis)2| LS L
KAIZ|7] et ME|AQUCL ol 22 TCP %= oM /K& FAILUCHL

AL
- ol
ol L 71232 L
vect float64[3] - vector

TASK_AXIS X =0
axis int8 - + TASK_AXIS_Y =1
TASK_AXIS Z = 2

MOVE_REFERENCE_BASE =0
ref int8 0 + MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J otg)

- ref ©| QIX}0lA{ MOVE_REFERENCE_WORLD = M2.40 O|Ato| O Mt AL 7t gL Ct

oHd

success bool - 43 Ol& : True or False
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7% dsr_msgs

7.7.3 AlignAxis1.srv

= Jls

LHE J|EXEA(ref) 7IFE2 3702 ZE=(x1,x2,x3)7 O|F& HH2| normal vector(get_normal(x1,
x2, x3) EZ)UT0| ToolZtEA 2| K| = (axis)2| &S LKA|Z|7] ot MHARLICE O 2&
TCP RIXl= pos #IX|2 O]z LICE

. ol%
ol4d e FL
x1 float64[6] - 6702| Task Space HE
X2 float64[6] - 6702| Task Space H&
X3 float64[6] - 6702| Task Space HE
pos float64[6] - 6702| Task Space HE

TASK_AXIS X =0
axis int8 - + TASK_AXIS_Y = 1
TASK_AXIS_Z = 2

MOVE_REFERENCE_BASE =0
ref int8 0 * MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J gots)|

- ref 2 QIXtOfAl MOVE_REFERENCE_WORLD & M2.40 0|42 MO ATt At 7tsTHL|CL.

= 2|E
as3 | izs
success bool - ‘45 & : True or False

Doosan Robotics
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71.7.4 AlignAxis2.srv

= Jls

LHE JIFEEBEA(ref) 71T HE (vect) YO ToolZEA Ol X|HZ=(axis)2| Yetg

KAIZ|7] et ME|AQLC Ol 22 TCP ?lX|= pos 9IX|Z O|SAIZLIL.

= Ol
Q= el 712 49
vect float64[3] - vector
pos float64[6] - 6702| Task Space HE&

TASK_AXIS_ X =0
axis int - + TASK_AXIS.Y =1
TASK_AXIS_Z = 2

MOVE_REFERENCE_BASE =0
ref int 0 + MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

J otg)

- ref 2 QIXtOfAl MOVE_REFERENCE_WORLD & M2.40 0|42 OBt At 7tsTHL|CL.

success bool - d43 Ol& : True or False
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7% dsr_msgs

7.7.5 IsDoneBoltTightening.srv

= Jls

=2 2 EIE ZLUHESH| et MH[AYLCH FO{T AlZH L{o 28E Ed(m)

O] =%t BR= TrueE E|HSID, FOZl AlZhE X205t Z20|= FalseE 2[HELY

Cf.
- ol

ol ET 7123t dy
m floate4 0 Target torque
timeout float64 0 Monitoring duration [sec]

TASK_AXIS X =0
axis int8 - + TASK_AXIS_Y = 1
TASK_AXIS_Z = 2

success bool - A& O : True or False
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7.7.6 ReleaseComplianceCtrl.srv

= Jls

o

Compliance controlg Szt X 2|X|0|M (X MO{E A|Edt= MH|AQLCH

A
- ?_I'r
ojo
HA O
« 2|E
ol NI 7| 2% A4
success bool - A& o8 : True or False
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7% dsr_msgs

7.7.7 TaskComplianceCtrl.srv

1= YT 7|E IEAHE 7IE2E EfAT Compliance control2 AlEfSHE AMH[A Y

— = O
L] C}.
- U(ZEa TBD)
TIPS x2 =% e
3000, 3000, 3000, | Translational &+ 374,
stx float64[6] [ °c
200, 200, 200 | S|EZA 37}
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 1
+ MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
ARzt AIZE [sec]
time float 0 el 0~1.0
* 0| A|ZE SQ linear transition

bool

success
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7.7.8 SetStiffnessx.srv

| ZpE A (set_ref coord() AX) 7|Zo 2 ZAMZtS AHESLICH Sxf 2
=2 ZEE STXE FOT timedt ¢ linear transition fL|Ct. Translation &
22X He

0~20000N/m, Rotational ZAd2| AFEAF HQ= 0~400Nm/rad L]
s Ol

R=d |

£l

[500, 500, 500, 100, | Translational 24374,
float64[6] 100, 100]

stx

o 3y 31

MOVE_REFERENCE_BASE =0
- MOVE_REFERENCE_TOOL=1

ref int8 1

MOVE_REFERENCE_WORLD=2

MOVE_REFERENCE_USER=101~120

time float 0

Ol linear transition

Success

bool

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.7.9 CalcCoord.srv

= Jls

e

MH[AE M2.50 O] &2 HTEOMT ALE 7HsSELICE

INES|

2

'”"" m
El

; 74| (ref) 7IZ2l Zoh 47H2] YBHF(1~x4) H Y3 REmod)E 7IEez Mze
o

=]
L] fet MEIARILCE O7|M 28 RE= AH™ ot 2702 B0

bl

s

Jo 1A
fot

S

o Tk 1742 B, x12| fIX|QF 22 AHA 7L A LELC

"ol =7t 2742 4% YHZETL 0 M, x10M x22 &Stz HEZE xHE, xF0
Mol FHE M2 Tool-zHak0| ALEAL ZtEA Q| TR FOI|H x12| X|7t
=& EEAZF ALt

LHFO| T2} 2740 FR LHRET 1Y M, x10A x22 Toh= HE 7} xH3, x=0| X st
oo SEE x12| =0 AEA ZEA Q| A= HolFH x12 /X7t *|FHO| &l
PEA 7¢ ALHE L O

H=7F 37421 B2, x10M x22 &ots HEIE xUEoz FolFH, x10M x322 &5t
£ vEll SIS BR Y2 QEEYA met xEe HH S50 v2 FolL0, x19|
AHO| E|=8 ZtEA 7L ALHE L

"ol 7t 4702 B2, YHFEl Tt 3742 ZRet Ho| W sUstH AF-e| /X7t

49| 9|X|7t =5 ZtEA 7t ALE LT

I i - <}

El

—_

rr oo me mo

05'
Ho A
o
2 OF

I-H

W
oz

e 40 rr me Jh r|r
> 1
g E
_r—rﬂl_o

IO

. ol%
ol xa s EST 1
input_pos_cnt int8 A3 posxQ|
x1 float64[6] - 67H2| Task Space HE
X2 float64[6] - 67012 Task Space S&
x3 float64[6] - 67H2| Task Space HE
x4 float64[6] - 67012 Task Space S&
MOVE_REFERENCE_BASE =0
ref int8 -
MOVE_REFERENCE_WORLD=2
=
(UEEMN7t 27121 4202 &8
_ 0: M Tool-z¥e 7|E22 ALEX
mod int8 - -
ZHEA Q| Y Ho
1. x1o &Y JIELR  AEA
ZtEA ol zHe Hol

Doosan Robotics
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2| E

2 o
CoNnv_posx float64[6] - 6702| Task Space Q&

success bool - HE & : True or False

ROS =224 Oi+

g v1.11)



7% dsr_msgs

7.7.10 SetUserCartCoord1.srv

= Jls
7% ZtEAl(ref) 7[8S| ME2 MEXZBEAES 2757 A% MHIAYLITE Workcell ItemOf A
2 ZHAE ZASH T 20702 ALSAIEHAE 2¥Y = UM, 20747t HO{7tH MER
Hu ZHEAE 28g 5 SUC HHOE Sl 2T MEXAEEA s ZEOH M TE A
AREEE, AASAEREA HEE |RXISH2H Workeell ItemOll A ALEXEIEAE HHSHAM 2.
|2
=
2+ 2122
pos float64[6] - AEXEIEA HE (RX R EEH
reference coordinate
ref int8 - DR_BASE: base coordinate
DR_WORLD: world coordinate
J ors7|

ref Q| QIXO|A MOVE_REFERENCE WORLD = M2.40 O|Ao| MO ATt A 7}

sk
. 2
Qo+ N =X 7|22 ck
id int8 - ALEAL ZHEA ID(101~120) &2 HI(-1)
success bool - 84S O : True or False

Doosan Robotics
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7.7.11 SetUserCartCoord2.srv

=

AHE A7 LHIEA (ref) 7IFEQ] EX x1, x2, x38 ALE%I0] ME22 A XEAE 47|
MH[AJLICE "x1x22| EHel HIHE ux, xIxREFE x37X| X THAZ|2 Qe vectorl| THHEHE
uyZ S0, ux, uy, uz& Zt =o| Hek My, ™2 YHXEA (ref) 7|FE2 posOl XIS 2 IE
AE S8t Ct Workeell ItemOll A H7E3H ZBAE ZESI T 20742 ALSAIEEAE SHE
& Ao, 207H7F HO{7tH ME2 A XEAE 43 = USUCH YHOE Sof d-s A

SxtatEAE Z2OY dY TR Al MHEEZ, ASXERA SEE FXISHH Workcell Item
oA ALEAEIEAE EESHM L.

DM2.0.2 O|F H{EOA= x2x19 EHQ HIEE uxE AR

TP
o =
x1 float64[6] - 6702| Task Space H&
X2 float64[6] - 67112| Task Space HE
X3 float64[6] - 67112| Task Space HE
pos float64[6] - 67112| Task Space HE
MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
7 gorg7]
- ref | QIXt0A] MOVE_REFERENCE_WORLD £ M2.40 O| 49| HHO|MEt AFE JHSTHLICL
= 2|
ol ed 7| 2% A%
id int8 - AFEXF ZEEA ID(101~120) =2 AT(-1)
success bool - A& o8 : True or False

ROS ZZ2iY O (v1.11)
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7.7.12 SetUserCartCoord3.srv

= Jls

INEENT, °'E1§-fﬂ_i71|(ref 7|1Zol HEH u1dt viE AMBSI0 MER Hu ZHEAE 2FH7| 2%
MH|ALCH 2 ztEAC] A™ES YAEEA(ref) 7IFS| posOl AKXISHL, xF/yH basise
vector u1xt v10f FO{FLICH LtHX| &gk u1 x v10| 28 "= LICE u12t v10| orthogonal &t
X %42 AL, ulldt vi0| span dt= HHAO| w1l £ZQ vI'E y=O| Y vector2 AYBiL|CE

Workcell temOf| Al &3 HEAHE ZESI0 F 20719 AEXEIEAHE £ ’é%‘ = Ao, 20747t
Hol7tH M2 o IHEAE 2% 4+ Q&L THOE Sof 2- AMEXEEAE T2
O Ml B8 Al AHZEE, MEXEREA FEE FXISIZH Workcell ItemOi|A] AMEXELEA|
£ HdYsiMa
- 9l
ol PN I 7| 2% a9
uT float64[3] - Xz CHR|HIE
v1 float64[3] - y= EHElEH
pos float64[6] - 67112| Task Space HE
MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
/ety
- ref ©| QIX}0lA{ MOVE_REFERENCE_WORLD = M2.40 O|Ato| H{FO| Mt AL 7tsEtL Ct,
- 2|E
722 EE
int8 AF2XE ZHEA ID(101~120) S22 ATl
success bool - N3 & : True or False

ROS ZZ2iY O (v1.11)
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7.7.13 OverwriteUserCartCoord.srv

« 7|

MH|2E M2.50 O &2 HTOME A+ JHSELICEH

olr

e

QHELE D)2 AFRAH ZEAQ| ZHEZ 9|X|(pos), 7IF FHEA(ref) HEES WA YUt M|
ol

2L}
Q= ey 7|2 ck
id int8 - ALEAL ZtEA 1D
pos float64[6] - AR EA FE (RIX] 2 2
of s 0 MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2
. 2|8
Qo+ N =X 7|22 ck
id int8 - ALEAL ZHEA ID(101~120) &2 HI(-1)
success bool - HE OfF : True or False

Doosan Robotics
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7.7.14 GetUserCartCoord.srv

= Jls

e

MH|2E M2.50 O &2 HTOME A JHSELICH

od

YSt= ID(d)Sl AHEAL EEA Sl FEO F=x 7|E W YXFTEE =35H7| /g MH|AYLC

o — [=]
EIPS
ol X2y R, My
id int8 - AH&AL ZtEA 1D
2| &
zE I
Conv_posx float64[6] - 6702| Task Space Q&
ref int8 - AHEX EtEA FEEIA R &
success bool - d43 Ol : True or False

ROS ZZ2iY O (v1.11)
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7.7.15 SetDesiredForce.srv
= 7|5
Mooz ZtE A (SetRefCoord.srv &X) 7|EC2 & NO SEZL, & MO &g o =85,
QEEZ Ayt
. ol%
Q1% EL 7|22 L
(Translational) & M& 374,
F fl 4
d 0at64(6] [0,0.0,0,0,0] (Rotational) ZEHE & 374
10|H ofiet e 2 Hof
dir int8[6] [0,0,0, 0,0, 0] B N
00| sfie "5k compliance X|Of
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
gle Z7tA7|=0 A8El= ATt [seq
time float64 0.0
#He| 0~1.0
FORCE_MODE_ABSOLUTE(0): 6:. 4101 Al
Q2 Mg DAHEEA) &=
mod int8 0

FORCE_MODE_RELATIVE(1): &/ H|0f
E719| AMZE 7IELE A=
Q3o HX

success

bool

S OJ& : True or False

Doosan Robotics
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ReleaseForce.srv

7.7.16

= Jls

L|Ct.

St
=

Holz 2|

o0

#Hel 0~1.0

0.0

float64

time

: True or False

83 o=

bool

success

20 ofmd (v1.11)
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7% dsr_msgs

7.7.17 CheckPositionCondition.srv

= J|s
FO{T K| MEHE =QI5t7| st MH|AYLICE while =& if ZAD A AHESHY
BiE =AHS HHE ZolE 4= QUELICE axis, post YHEIEA|(ref) 7|FT2| Ffer ol =
ES
TP

ol a2y 712% d4Y

FORCE_AXIS_X = 0
axis int8 - + FORCE_AXIS_Y =1
FORCE_AXIS_Z = 2

min float64 DR_COND _NONE | %[22k
max float64 DR_COND_NONE | %|CHZ}

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1

ref int8 1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
MOVE_MODE_ABSOLUTE = 0

mod int8 -
MOVE_MODE_RELATIVE = 1

pos float64[6] - 6702| Task Space HE&

7 gors7|

- mod 7t DR_IMV_MOD_ABS 9| 42+ EO /X 7|E2=2 =elgtL|Ct,
- mod 7t DR_.MV_MOD_REL 9| Z2& pos Xl 7|E22 =QlgtL|Ct,
- pos = mod 7t DR_MV_MOD_REL Q! ZA<L0fgt o[O|7}

ol
b AEH

=k
T

- 2|E

iad | ied i3

success bool H43 & : True or False

Doosan Robotics
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7.7.18 CheckForceCondition.srv

= 7|5

FO{Z & MEfE =QIst7| et MH[AQL|CEH T 2o Eek2 DX $n FI|Z
Bt H| WS LT while =& if DA SH ALY oY THS HtE 2oy 5+ JUEL
Ch & &5E Al axise YLHEEAH(ref) 7|F2 ZHS 0|0 BHE FHF Al axis= & &t
HA 7|Eo ZHgr Lct

. 9lg

iay | e

FORCE_AXIS_ X =0
FORCE_AXIS_Y =1
FORCE_AXIS_Z = 2
axis int8 -
FORCE_AXIS_A = 10
FORCE_AXIS_B = 11
FORCE_AXIS_C = 12
min float64 - X 2% (min>0)
max float64 - Z|Cigt (max > 0)
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 None
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
= 2[H
212
success bool - ‘45 & : True or False

ROS ZZ2iY O (v1.11)
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7.7.19 CheckOrientationCondition1.srv

s
El

>
=

R ACO|HEO| XM FHERF FOIX X XtM| 7t Xo|o| MEHE = 2I5t7| ¢
MH|AQLICH HAY XpMQE FO{XI XEM| Zte| Xtol= LIE|EF WROAM ddH=

2|0 “AngleAxis” 7|H 2 X}O| Zf(rad T2 2lEHTHLICE XHO[Z}F + ZLOIH true
, - WO|H falseE 2|EELICE HXf XAME 7|E2E, FOZ position2 Tk XHO[7} +Ql

_0Ix| %

fot

mu rE ook ok
T

2 A

? =
XpO[ZF + &erQIX|, - QK|S THEHSH = orientation limitdl] Ciet =4S TS += A
L S while = if =D A ALESHY Y =UE ¢

Ct.
« Min2h 28 Al: XtO|7F +0|H True, -O| & False
« Min, Max A& A|: min2tQ| x}O|7} -0, max AFO|7} +0| @ True, BT False

« Max2t A7 Al: max XtO|Z} -O|™ True, +O|™H False

#o| -

min_posx <~ EEF
*o| +

7
.

EEF

FORCE_AXIS_A = 10
axis int8 - - FORCE_AXIS_B = 11
FORCE_AXIS_C = 12

min float64[6] - 6702| Task Space EE

max float64[6] - 67112| Task Space HE

MOVE_REFERENCE_BASE =0
ref int8 1 * MOVE_REFERENCE_TOOL=1
MOVE_REFERENCE_WORLD=2

Doosan Robotics
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o+ 22
MOVE_REFERENCE_USER=101~120
MOVE_MODE_ABSOLUTE = 0

mod int8 0

MOVE_MODE_RELATIVE = 1

success

bool

ROS ZZ2iY O (v1.11)
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7.7.20 CheckOrientationCondition2.srv

= Jls

_>.:

| >

oM 22 AEO[HEO XM 2|2 Hel Xtolof CHet JENE =HRIsH7| g AfH
YLICE X Mot 2™ ZE Helof Ciet X0l &n2|E WROA fHAE= Hets
0f “AngleAxis” 7|22 XtO| Zl(rad TS 2|ELICE XHO|7F + YO[B trueE, -2kO
M falseE 2|HYLICE M XME 7IE22, FOT positiondt 2|2t #9 X072t +
OIX| —QIX| =olgt [f AFERLICH AFE Ol2, OffH 7|F=0| &= position®lA] min, max
H
4

2 o|d #elE 2804, @M KL Ko7 +

orientation limit0l| CHet ZHE BtE = USLICE EDE while EE& if =D A AHE
(o)

[SFOIR], - WIEFOIX| WEHSH =

« MinZt &7 Al: X}O[7} +0]

re
—

rue, -O|™ False
e Min, Max & A|: minZte| X}O|7} -0|12, max XFO|Z7} +O|H True, 1 HICHO|™ False

« Max2t A7 Al: max XtO|Z} -O|™ True, +O|™H False

EEF

Rads + MIN

<7 axis

J otg)

Mzt "2 0TI position Ol HHE axis & 7|[E22, HHHQ ZHE HR{(min, max)S

|
2 LT 2Rt ref Off W2} FO0{E position 2 7|FE ZHEA7F YK ELICE

o1+ HEY 7l 4

it
B
!

of

FORCE_AXIS_ X = 0
axis int8 - + FORCE_AXIS_Y = 1
FORCE_AXIS_Z = 2

ZF
HA

w

min float64 - kx|

Doosan Robotics
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o
max float64 - D
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
MOVE_MODE_ABSOLUTE = 0
mod int8 0
MOVE_MODE_RELATIVE = 1
pos float64[6] - 6712| Task Space HE
- 2|H
T e
success bool - A& o8 : True or False

ROS ZZ2iY O (v1.11)
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7.7.21 CoordTransform.srv
= 7l

‘refin’ 7|& ZEAOM EHEE ‘pose_in’ Task ZHE % ‘ref_out’ 7|
Ll Task ZtEE HESH7| ot MH[AQL|CE of2fo H<0f Tzt
A gk

tﬁ EN
_|-§
f
X
2
>
fl
rot

ror

« (refin) EE 7|F XEA - (refout) EE 7|FE FHEH

. (refin) EE 7|F ZtHEA — (ref out) HO|A 7|& ZEA

o (refiin) EE 7[F ZtHEA — (ref out) & 7|E EEA

o (refin) = 7|F ZtHEA — (ref out) AFEX}L 7|2 ZHEA

o (ref_in) HO|A 7|&E EEA — (refout) EE 7|& ZEA

- (ref_in) HO|& Z|& ZtEA — (refout) HIO|A 7|F Z&7
o (ref_in) H|O|A 7|&E XEBA — (refout) E 7|F ZEA

o (ref_in) HO|A 7|&E EEA — (refout) AFHEXl 7|F ZHEA

. (refin) & 7|2 ZtEA — (refout) €E 7|& EEA
. (refin) & 7|& ZtEA — (refout) HO|A 7|& ZtEA|

. (refiin) & 7|& ZEA — (refout) & 7|F& ZEA
. (refin) & 7|& ZtEA — (refout) AFEXl 7|F ZHEA|

o (ref_in) AFEAL 7|F EEA — (refout) EE 7|F ZEA
o (ref_in) AFEXL 7|& ZEA — (refout) HIO|A 7|&F ZtEA
o (ref_in) AFEAL 7|F EEA — (refout) & 7|F ZEA

o (ref_in) AFEAL 7|&E EEA — (refout) AHEXL 7|F ZHEA

TP
ol red 7|2 A9

pose_in float64[6] - 67H2| Task Space M
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1

ref_in int8 DR_COND_NONE
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

Doosan Robotics
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a2

712

£l

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1

ref_out int8 DR_COND_NONE
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
- 2|E
oI5 x2 ¥ 7123 T
coNnv_posx float64[6] - 6702| Task Space BE&
success bool - 4& Ol2 : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.7.22 GetWorkpieceWeight.srv

got7| gt ME[AYLE

. 0 0|9 gt : 5H A 2t
weight float64
oA . o2
a1 . T
success bool d4E oL : True or False

Doosan Robotics
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7.7.23 ResetWorkpieceWeight.srv
= 7|5

Mol FAE FE57| © gn2lEe =7|=E s &AM FAZEE =7|=t 5t

e ME[ A~ LCE

A

= Qs

oo

HA O

= 2|E

ias | ie
success bool - A& O : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

78 Service/io

SetCtIBoxDigitalOutput.srv

= 7|5

22X HoZ[oiM HES 820 FAE CXE ZFE d=E &7 fleh ME|~ 2
L|ct.

» Qe

i i3
index int8 Ho7| W CIXE =3 ™ ¥z (1~16)
value int8 =3 2t : OFF =0, ON =1

success bool - A& O : True or False

Doosan Robotics
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7.8.2 GetCtIBoxDigitalOutput.srv

= Jls

22 Ho{7|o|A HEES dtao] HAE CIXE HHEO A LD Y= MEHS ol

ot7| flgh MH[A YLCH

. ol%
e
index int8 - HMof7| W CIXE 3 HE H2(1~16)
- Bl
Q=3 N =X 7|22 Ck
value int8 - X £ JEi (OFF =0, ON =1)
success bool - HE & : True or False

ROS ZZ2iY O (v1.11)
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7.8.3 GetCtIBoxDigitallnput.srv

= Jls

2R Mo7|oM HEE <20 YAE CIXE ™o =8 =&Qstr| et ME|~ ¢

= L =]

L C}.

A
. ?_l'r

s nzs =z

index int8 - Mozl W CIXE 24 8™ HZ(1~16)
- 2|H

ol NI 7| 2% a9

value int8 - OFF =0, ON =1

success bool - 43 Ol : True or False

Doosan Robotics
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7.8.4 SetToolDigitalOutput.srv

= Jls

2R MoroM 22 ST e CXE o

NBE2 =ot7| Qg AHA QL
Ct.
. Ol
index int8 2 ZAUX| o CX Y =2 HE HS(1~6)
value int8 =2 7} . OFF =0, ON =1

success

bool : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs
7.8.5 GetToolDigitalOutput.srv
= 7|5
22 Moo 22 BCHo TEE CIXE MEQ X =i+ Je Mz HHE
2l 5t7| et MH[A L|CH
ol
053 =
index int8 - EX EUWX o OXE 23 HE HZ(1~6)
= 2|E
oI+ =2y 7| 2% MY
value int8 - Xl =3 AEH (OFF =0, ON =1)
success bool - A3 &8 : True or False

Doosan Robotics
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7.8.6 GetToolDigitallntput.srv
= 7|5

22 Foj7|0|AM 28 BCho| RHAbEl C)X|E A

—

A2 S0I8t7| MH|A QLo

AL
- ol

index int8 282 EX ¢ OX " o4 BH HZ(1~6)

| M-

QA+ ey 7|22 43
value int8 - OFF =0, ON =1

success bool - g3 Ol& : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.8.7 SetCtIBoxAnalogOutputType.srv

= 7|5

22 MO0 HEE A0 SHE ofg2a =3 HO et ME 2=8 235t

7] flgt MHE|A LT

958 | a3

channel int8 Moi7| Lf otd=2a &8 ME :1o0r2
53 B

mode int8 - e current =0
* voltage =1

success bool - A& O : True or False

Doosan Robotics
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7.8.8 SetCtlBoxAnaloglnputType.srv

= 7|5

2R HMoZ|oM HAEE <20 YAE ofZ2 Y FEO oY ME 2=EE 28
7] /gt ME|A L|E

- %
ol LT 7123t 4y
channel int8 - Moi7| Lf otg= U™ xHE :1o0r2
& BE
mode int8 - e current =0
* voltage =1
- 2
IEY A=Y 71232 e
success bool - ‘d3E3 o8 : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.8.9 SetCtIBoxAnalogOutput.srv

= Jls

2R HOoZ|M AEE =20 FAE ofgzl FHo MZE o7 flet MHA

2 LICE
- A%
2+ 2 T
channel int8 HojZ| Lf o2 ME :1or2
ofgEl Mz =3
value float64 - o MF HEOQI AL:40~200 [mA]
o MY 2EQI F2:0~100[V]

success bool - 43 Ol : True or False

Doosan Robotics
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7.8.10 GetCtlBoxAnaloglnput.srv

= Jls

22X MAZIoM HEEZ

2LIL.

AL
'?_l'r

=

e otgza o M=E

tot

FOIB17| I3t AMH|A

nx
od

channel int8 HoiZ| Wf ofd=21 43 K<Y :1or2
« 2|E
ol =d =% a9
Siet kol U= It
value float « MR 2EQI F2:40~200 [MA]
o MY ZEQ H2:0~100[V]
success bool 43 Ol : True or False

ROS ZZ2iY O (v1.11)
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79 Service/modbus

7.9.1 ConfigCreateModbus.srv

= 7|5

282 HO7|0|M Modbus®| 1/O Al= AEO| SZ3810] AMRSHY| ¢
gt=E 08310 SFE Modbus I/0 Az FEE= HEZ0f HYEH=Z IHFEE = CHA|
Agslor SkX[BE T/P O{EZ|AHO|MONM SETH dR0= X7|3 AEHOM FItEC R
A Ol FtsELCt

JIES
a5 jiea
name string modbus signal O|&
ip string - modbus 2& ip T
port int8 - modbus 2& port
modbus 2| X[AH EtY
* MODBUS_REGISTER_TYPE_DISCRETE_INPUTS
) * MODBUS_REGISTER_TYPE_COILS
reg_type int8 -
* MODBUS_REGISTER_TYPE_INPUT_REGISTER
* MODBUS_REGISTER_TYPE_HOLDING_REGISTE
R
index int8 - Modbus signal2| index
typeO| MODBUS_REGISTER TYPE_COILS =&
value int8 - MODBUS_REGISTER_TYPE_HOLDING_REGISTER
2 M =¥ (A 2 d0= BAIELULH
* Slave ID of the ModbusTCP module
(0 or 1-247 or 255)
slaveid int 255 0 : Broadcase address
255 : Default value for ModbusTCP
J gorss|

* slaveid 2/Xb= M2.40 O|&2| H{TIO|MEH AFE ZHSRLICY

Doosan Robotics
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- 2|H
ol =ed 7|24 A4
success bool - ‘43 Ol : True or False

7.9.2 ConfigDeleteModbus.srv

= 7|5

28 Ho7|0f AFHO S2= Modbus I/0 AT HEE AKSH7| Qe Mu|A L|CE

name string - S2% modbus Al=2] 0|2

success bool - 43 Ol : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.9.3 SetModbusOutput.srv

« 7|

olr

AL
n ol_l_
OI'I‘ I xl‘ﬂ‘g 7 |Ew|\' E-l I

name string - modbus O|&

» Modbus digital I/0 21 Z2:0o0r 1
* Modbus analog I/0 2! 7<% HO|E

success bool - A& O : True or False

Doosan Robotics
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7.9.4 GetModbulnput.srv

. 7|

olr

22 HMOo7[0M Modbus I/0 A= FHO| M= E =I5ty gt ME|A YLICY.

name string - modbus O|&
= 2fE
Ql+3 N =X 712 ck:
I - * Modbus Digital I/0 21 Z<:0or 1
value int - =
» Modbus Analog 2&¢? Z2: H0|E
success bool - e dF O{& : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.10 Service/drl

7.10.1 DriStart.srv

= 75
22 Hoj7|o|M DRL Q102 FHE T2IOMEfAT)S Mty st MH|A Lct,

I\ o
real REOIMBH AL Ths LI

- Drl & MH|2E

- A%
o1y LT T ay
robotSystem int8 -
Code string - A A|Z DRL T2 ZXE

success bool - 43 Ol : True or False
7 gops7]
- 282 28 MEfTF X|™ O 7| AEH(STATE_STANDBY)O|O{OF 3, 28 REJ} AHs2=Y o
AHESlioF Ha SEBHCL
A2 HE Programming Manual 2412 &ZsiAM ZHdsioF gfL|Ct.

- DRL ZE2#

Doosan Robotics



Service/drl

7.10.2 DriStop.srv
= 7|5

28 HNo7|0|lM #xf M=ol DRL ZREIAWEAT)S HX|SH7| Bt AH|AQL|C
QIXtE 2= eStopTypell M2t CHEA EX|SHH, AX| +=3WStD U= FHol ZHS
FX[gL Lt

A 2o

- Drl 23 MH|AE real ZEO|MEE AHE 7bsTLICH

=

N

AL
" OIT

drl stop mode

* STOP_TYPE_QUICK_STO = 0

stop_mode ints » STOP_TYPE_QUICK = 1

» STOP_TYPE_SLOW = 2

e STOP_TYPE_HOLD =
STOP_TYPE_EMERGENCY = 3

= 2|E
T
Success bool - A& A& : True or False
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7% dsr_msgs

7.10.3 DriPause.srv

= 7|5

SEF 070N X ME =Q DRL TEIAWEAT)S UA| HX|E7| QT MHAY
L|Cf.

A\ o)

- Drl 28 MH|A= real ZEOMEE AHE ZbsELICH

— =

0x
o
2
4

: True or False

success bool -

Doosan Robotics



Service/drl

7.10.4 DrlResume.srv

= Jls

282 Hoj7|o| HX| LAl MX|= DRL ZTE2IABERAT)S X7HSH7| Bt MH| AL
Ct.

JANEL

- Drl 28 MH|AE= real ZEO|MEE AL ZbsEILICH

— =

success bool - 43 Ol : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.10.5 GetDrlIState.srv

DRL 2213 4Ef8 HEE A0i27| 9Igh AH|AQuct,

2| &
o
DRL AHEf
] .0 : DRL_PROGRAM STATE_PLAY
state int8

.1 : DRL_PROGRAM_STATE_STOP
. 2 : DRL_PROGRAM_STATE_HOLD

success bool 43 Ol : True or False

Doosan Robotics



Service/gripper

711 Service/gripper

7.11.1 SerialSendData.srv

r

» J|s

HEHQ serial SMES St0] gripperg M O{ gL LY.

serial_node_example

data string - &S OXt St AEE™

success bool - A& O : True or False

ROS ZZ2iY O (v1.11)



7% dsr_msgs

7.11.2 RobotigMove.srv

. 7]

oIr

AZ20|H ZHE0|A robotiq A2l gripperE M O0{stE AH[A QL|CEH

TP
ol =Y 7|2%k a3
width float - 247 18 = :0.0(open)~0.8(close)

success bool

Doosan Robotics



Service/gripper
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8% M B H4
k2d SkEA
L} o
8. Eﬁ |_|' - o1
8.1 posj(q1=0, g2=0, q3=0, g4=0, q5=0, q6=0)
» 7|5
ZOE S AEE FEYCE XFLLICH
EIPS
float 1% angle &
q1 list 0 angle list =
posj posj
g2 float 2% angle
g3 float 3% angle
g4 float 4% angle
q5 float 5% angle
q6 float 63 angle
. 2
elely
= 02
DR_Error (DR_ERROR_TYPE) Q=9 HIOIHY 28 A
= Ol
q1 = posj() # q1=posj(0,0,0,0,0,0)

g2 = posj0, 0, 90, 0, 90, 0)
g3 = posj([0, 30, 60, 0, 90, 0]) # g3=posj(0,30,60,0,90,0)

. 2 FYO

movej()/amovej()/movesj()/amovesj()

Doosan Robotics



posx(x=0, y=0, z=0, w=0, p=0, r=0)

8.2 posx(x=0, y=0, z=0, w=0, p=0, r=0)

A
. Q%
2l TEL 7123t ~T
float z position &=
X list 0 position list ==
posx posx
y float 0 y position
z float 0 z position
W float 0 w orientation(Z|EZtEA Q| z¥3F 3|H)
P float 0 p orientation(w2| M=l EtEHAH 9| YIS 3|H)
r float 0 r orientation(w,pS| ™ =l ZtEA Q| 795 3|H)
= 2[H
pOSsX
= 02

DR_Error (DR_ERROR_TYPE) Q=2 HOIHAE 2F Al

= O

movej([0,0,90,0,90,0], v=10, a=20)

x2 = posx(400, 300, 500, 0, 180, 0)

x3 = posx([350, 350, 450, 0, 180, 0]) #x3=posx(350, 350, 450, 0, 180, 0)
x4 = posx(x2) #x4=posx(400, 300, 500, 0, 180, 0)
movel(x2, v=100, a=200)

ROS ZZ2iY O (v1.11)



i

= Fyof

o

movel()/movec()/movejx()/amovel()/amovec()/amovejx()

83 trans(pos, delta, ref, ref_out)

= Jls

- ref XEAH JIFCE2 FolH

refout ZtEA 7|E=22 Hgot £ 2|HELCH

o Tt ref QIX}7t Tool Coordinate
HE 2|EgL

[y =)

ZEAHE 7|FELE deltaltE 0|5/3|F Y

ol B2, ref outd A= FAIEIH poset LS ZHEA 7|E2 2

= Ol
ol LT T ay
posx posx E&
pos - L
list (float[6]) position list
posx posx &=
delta - o
list (float[6]) position list
reference coordinate
DR_BASE : base coordinate
ref int None DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AFA} H9|
reference coordinate
DR_BASE : base coordinate
ref out int DR_BASE )
DR_WORLD : world coordinate
user coordinate: AFE AL H9|
7 oz

- ref O QIXtOAl DR_.WORLD &= M240 O|A2S| HEO|MEL AFR 7HsBtL Tt
- ref out QIXHE M240 O| 4o HHO|AMT AR JHSTLICE

Doosan Robotics



trans(pos, delta, ref, ref_out)

- 2|H
posx list (float[6]) task space point
= 0l
0f 2| Ay

DR_Error (DR_ERROR_TYPE) Pl==9| HO|HYE 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Zf0| FRSHX| AZ A
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of2] 24 A
DR_Error (DR_ERROR_STOP) D2 ZH EZ Al

= Of| 5|

p0 = posj(0,0,90,0,90,0)
movej(p0, v=30, a=30)

x1 = posx(200, 200, 200, 0, 180, 0)
delta = [100, 100, 100, O, O, O]
x2 = trans(x1, delta, DR_BASE, DR_BASE)

x1_base = posx(500, 45, 700, 0, 180, 0)
x4 = trans(x1_base, [10, 0, O, O, 0, 0], DR_TOOL)
movel(x4, v=100, a=100, ref=DR_BASE)

uul =[1, 1, 0]
wl = [-1, 1, 0]
pos = posx(559, 34.5, 651.5, 0, 180.0, 0)

DR_userTC1 = set_user_cart_coord(uul, w1, pos) #A2X} Ho| ZtEH &5
x1_userTC1 = posx(30, 20, 100, 0, 180, 0) #ALEXIEEA 42| posx
x9 = trans(x1_userTC1, [0, 0, 50, O, O, 0], DR_userTC1, DR_BASE)

movel(x9, v=100, a=100, ref=DR_BASE)

ROS ZZ2iY O (v1.11)



8% ZM Y
= 2 HEo
posx()/addto()
84 posb(seg_type, posx1, posx2=None, radius=0)
» 7|5
- H% 2Y 2M(moveb, amoveb)| A QIXIZ, 2t ARHo| ztEel el ZE2 HElEIY =
L %) HEE e posbs SUYE|E trajectory] THYl MIAHE Z4H S FolstLch

+ seg_typeO| line®l ZA(DR_LINE)E= posx1Zt 2, circle®l Z<(DR_CIRCLE)E= posx27tX| =gt
LIC}. radius= O|O{X|= segment2t2| blending BtdS AEgLICL

o= =2od

|2
=
2s iz 63
I DR_LINE
seg_type nt -
9 DR_CIRCLE
posx1 posx - 15t task posx
posx2 posx - 2n task posx
radius float 0 Blending radius [mm]

DR_Error (DR_ERROR_TYPE) Ql==9| HOIHE 2F Al
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posb(seg_type, posx1, posx2=None,

radius=0)

= OffH|

q0 = posj(0, 0, 90, 0, 90, 0)
movej(q0,vel=30,acc=60)

x0 = posx(564, 34, 690, 0, 180, 0)

movel(x0, vel=200, acc=400)  # A|Z{IX|Z O|&

x1 = posx(564, 200, 690, 0, 180, 0)

seg1 = posb(DR_LINE, x1, radius=40)

x2 = posx(564, 100, 590, 0, 180, 0)

x2c = posx(564, 200, 490, 0, 180, 0)

seg2 = posb(DR_CIRCLE, x2, x2¢, radius=40)

x3 = posx(564, 300, 490, 0, 180, 0)

seg3 = posb(DR_LINE, x3, radius=40)

x4 = posx(564, 400, 590, 0, 180, 0)

x4c = posx(564, 300, 690, O, 180, 0)

seg4 = posb(DR_CIRCLE, x4, x4c, radius=40)

x5 = posx(664, 300, 690, 0, 180, 0)

seg5 = posb(DR_LINE, x5, radius=40)

x6 = posx(564, 400, 690, 0, 180, 0)

x6¢ = posx(664, 500, 690, 0, 180, 0)

segb = posb(DR_CIRCLE, x6, x6bc, radius=40)

X7 = posx(664, 400, 690, 0, 180, 0)

seg7 = posb(DR_LINE, x7, radius=40)

x8 = posx(664, 400, 590, 0, 180, 0)

x8c = posx(564, 400, 490, 0, 180, 0)

seg8 = posb(DR_CIRCLE, x8, x8c¢, radius=0) # O4X|9} radius= 00[0{OF &t
# QFOF 00| Ot B2 022 N2|E

b_list = [seg1, seg?2, seg3, seg4, seg5, segb, seg7, seg8]

moveb(b_list, vel=200, acc=400)

ROS ZZ2iY O (v1.11)



posx()/moveb()/amoveb()

85 fkin(pos, ref)

= 7S
ZQE BN ZQEZE

n

= 0|0 #8st= Xt=2H(float[6])=
ko] YKl S8 XtMHE E|ETL

USHBOt ref XtE

- AR
posj posj E=
pos - e
list (float[6]) position list
reference coordinate
ref int DR_BASE DR_BASE : base coordinate
DR_WORLD : world coordinate
7 oz
- ref O QIXtOAl DR_.WORLD £ M240 O| 49| HHO|MEE AtE JHsEHLICE
- 2|E

pOsX

Task space point

= 0fl2f

DR_Error (DR_ERROR_TYPE)

A4S0 HOEE 2F A

DR_Error (DR_ERROR_VALUE)

R0l ol RESA Y A

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 0|2 A A

= OffH|

g1 = posj(0, 0, 90, 0, 90, 0)
movej(q1,v=10,a=20)

Doosan Robotics



ikin(pos, sol_space, ref)

g2 = posj(30, 0, 90, 0, 90, 0)
x2 = fkin(q2, DR_ZWORLD)  # x2: *™Zf q20f CiSst= 28
movel(x2,v=100,a=200,ref=DR_WORLD) # x22 &AMEM =

My

THTCP)2| Stzte

02t

86 ikin(pos, sol_space, ref)
= 7ls
Y SUU 7IE Al 2R EZ=0| 435t= 8742 HAEHEY T XYt #AE
4 (sol_space)0i| siFot= HELUEE E[EHTLCH
- o
pOosx posx E&
pos - o
list (float[6]) position list
sol_space int - solution space

reference coordinate
ref int DR_BASE - DR_BASE : base coordinate
DR_WORLD : world coordinate

/ oopg7)
- ref O QIXtOA DR WORLD = M240 O|A9| H{FO|MEBE AHE 7HsEL| .

Robot configuration 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

ROS ZZ2iY O (v1.11)



pos;j Joint space point
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ikin(pos, sol_space, ref)

= 02
DR_Error (DR_ERROR_TYPE) Rl=E9| HO|HYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=9| Zt0| FESIK| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 0|2 &A Al
DR_Error (DR_ERROR_STOP) Z20 AH ZSE A

= Of| 5|

x1 = posx(370.9, 719.7, 651.5, 90, -180, 0)
ql = ikin(x1, 2, DR_BASE) # 2R E | Zt&#7} x10| &= 2#EZ q1 87t 8% &
=H)

# q1=posj(60.3, 81.0, -60.4, -0.0, 159.4, -29.7) (M1013, tcp=(0,0,03 <)
movej(q1,v=10,a=20)

ROS ZZ2iY O (v1.11)



£ A8 0|2 ZQIE ZM(movej, movejx, amovej, amovejx)HA{ Q| ™
g dxoz MHE vel2 O] movej() TE Al &= QXIS FA|
7.

S
A0 default =2 NEEL|CE

D

float velocity(2E =0 8Y) £&

velocity)

B2=
list (float[6]) velocity(ZFH

o
0x
O

= 0fl2

DR_Error (DR_ERROR_TYPE) l==2| HO|HY 2F Al

= Of A

#1

Q1 = posj(0,0,90,0,90,0)

Q2 = posj(0,0,0,0,90,0)

movej(Q1, vel=10, acc=20)

set_velj(30) # T ZQIE £EF& 30(deg/seq)2 EYHUAIL.

set_accj(60) # TG ZQIE 7ILEE 60(deg/sec2) 2 HHSHMAIL. [set_acgj() HE]
movej(Q2) # QRES| XQE 2N Hx= MY [ 2l 30(deg/sec) & LICt.
movej(Q1, vel=20, acc=40) # Q12 22| XIE BN = X HE0l
20(deg/sec) & L|Ct.

#2

set_velj(20.5) # &H 2™ JhsTL|CH

Doosan Robotics



set_velj(vel)

set_velj([10, 10, 20, 20, 30, 10]) # =¥ ™Y K= X 7tsgL{CH
- B3 FHO

set_accx()/movej()/movejx()/movesj()amovej()/amovejx()/amovesj()

ROS ZZ2iY O (v1.11)



o
4

88 set_accj(acc)

HHO|E AtESH 0|22 =QIE ZM(movej, movejx, amovej, amovejx)0A2] M
A o PS

2 48E 7IEE= 0|F movej) 2E Al 75X Xt

HU 0%
o L
1
Of
>
&6 A
rir
oY
Ho
2
o

efault 752 Mg L|CH

float acceleration(Z & 0| 5Y) £
acc -

list (float[6]) acceleration(&'2 acceleration)

o
0x
oK

= 0fl2

DR_Error (DR_ERROR_TYPE) ol=So| HO|EE Q& A
= Ol
#1

Q1 = posj(0,0,90,0,90,0)

Q2 = posj(0,0,0,0,90,0)

movej(Q1, vel=10, acc=20)

set_velj(30) # < ZOIE &£ X E 30(deg/sec)Z HHSIUAIL. #[set_velj() EH=E]
set_accj(60) # T EQIE 7IE{EEE 60(deg/sec2)E HHSIHAIL.

movej(Q2) # QREL| RQE BN JtEE = MY £ EQl 60(deg/sec2) & LI Cf.
movej(Q1, vel=20, acc=40) # Q12 29| TQIE ZM JtE & X|F 7=
40(deg/sec2) Y LI Ct.

#2

set_accj(30.55)

set_accj([30, 40, 30, 30, 30, 10))

Doosan Robotics



set_accj(acc)

|

1 ol

set_velj()/movej()/movejx()/movesj()/amovej()/amovejx()amoves;j()

r
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89 set_velx(vell, vel2)
» 7|5
Y ¢ BHol {EE WYMoz HdEYLCL MMz HFE £HL velks
movel(), amovel(), movec(), movesx() 1t &2 Ef Q= s}
A = 890 = default =2 HEE L

b1 %=1
HA 2

= TCPO| MEEE, vel2E

TCPe| 2™ £ E FogtL| ot

- %
ol NEE 7123 My
vell float - velocity 1
vel2 float - velocity 2

o
0x
O

= 0fl2

DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
= Of| 5|
#1
PO = posj(0,0,90,0,90,0)
movej(P0O)

P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

movel(P1, vel=10, acc=20)

set_velx(30,20) # MY EfAT £ E 30(mm/sec), 20(deg/sec) 2 A SIMAIL.
set_accx(60,40) # M9 EfAT JIEEE 60(mm/sec2), 40(deg/sec2) 2 AP AL,
movel(P2) # P229| EfA3 BM £ MY £ 9l 30(mm/sec), 20(deg/sec)
movel(P1, vel=20, acc=40) # P12 22| EfA3 ZM &= XN £29
20(mm/sec), 20(deg/sec) & L|Ct.

Doosan Robotics



set_velx(vel1, vel2)

#2

set_velx(10.5, 19.4) # A%H U JtsehL|ct
- B gy

set_accx()/movel()/movec()/movesx()/moveb()/move_spiral()/amovel()/amovec()/

amovesx()/amoveb()/amove_spiral()

ROS ZZ2iY O (v1.11)



8.10 set_velx(vel)
= 7S

ol pni ] M o 2
movel(), amovel(), movec(), movesx() it &2 EfAT BMO|A £ Zr2 YHSX| =
29| default S22 HEELCH A™ELf vel2 TCPO MEHEEXE HOo|stH TCPO| 2™
S MBS0 Hlgsto AFE Lo

el 37t BHo| MEEE MAXoR HFBLLL HYHoz MYH ZE ve
=

AL
. ol

vel float - velocity

o
0x
oK

of| 2|
DR_Error (DR_ERROR_TYPE) =2 HIOIHY 2F A
Of| &I
#1
p0 = posj(0,0,90,0,90,0)
movej(p0)

P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

movel(P1, vel=10, acc=20)

set velx(30) # MY EfAT £ E 30(mm/sec) 2 HESIAMA|R. MY EjAT Zt&E
= =48 E

set accx(60) # MY EfAZ 7FEEE 60(mm/sec2)2 A™AA|. MY EjA3 2o}
£ NSEEE

movel(P2) # P2EO| EfA3 M MEE

rir

MY =221 30(mm/sec)

Doosan Robotics



set_velx(vel)

movel(P1, vel=20, acc=40) # P1SZ29| EfAF BM M= X HcOl

20(mm/sec) YL|LCH.
#2
set_velx(10.5) # 2 = Jts8L|Ct.

. B w0

set_accx()/movel()/movec()/movesx()/moveb()/move_spiral()/amovel()/amovec()/

amovesx()/amoveb()/amove_spiral()

ROS ZZ2iY O (v1.11)



8.11 set_accx(acc1, acc2)

e 37 BMO| JISES HYHoE MYHUCL MAMOR SHE JHEE acos
ze 5 0 &2 ofs 3

~

o

ot & accl2 TCPe| M

movel(), amovel(), movec(), movesx()1}

= YK = 220 default 7t5=

Hu
ikl
0o
il
I
o

- %
ol NEL 12 T
acct float - acceleration 1
acc2 float - acceleration 2

o
0x
O

= 0fl2

DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
= Of| 5|

PO = posj(0,0,90,0,90,0)

movej(PO)

P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

movel(P1, vel=10, acc=20)

set_velx(30,20) # MY EfA3 £EE 30(mm/sec), 20(deg/sec) 2 AT SIMAIL.
set_accx(60,40) # M EfA3 JHEEE 60(mm/sec2), 40(deg/sec2) 2 AL,
movel(P2)  # P229o| EfA3 2N JIEx = NI JI2 22l 60(mm/sec?),
40(deg/sec?)

movel(P1, vel=20, acc=40) # P12 29| EfA3 2 M 7t = X 7tS 9l
40(mm/sec), 40(deg/sec2) 2 L|C}.

Doosan Robotics



@ set_accx(acc1, acc?)

1 ol

set_velx()/movel()/movec()movesx()/moveb()/move_spiral()/amovel()/amovec()/amov

|

r

esx()/amoveb()/amove_spiral()

ROS ZZ2iY O (v1.11)



8.12 set_accx(acc)

M 6|=||—||:|' X-|017t-|o§ MEE 7|._._ a

(o)
0O

o
1 orr

e B2 B MIISES MeXo=
P
=

movel(), amovel(), movec(), movesx()t &< EfA3 DMOA ZFEE0 CHSH £

Q
A =
SHX| e B0 default 752 HMEELCH AHEL acce TCPe| MHEKEE

ot TCPe| =|H 7tH=& M7tKZ0f BlgH5o] 28 &L

o
lo

acc float - acceleration

o
0x
oK

= 02
DR_Error (DR_ERROR_TYPE) QI=E9| HO|HYE 2F Al
il X
PO = posj(0,0,90,0,90,0)
movej(P0)

P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

movej(PO, vel=10, acc=20)

movel(P1, vel=10, acc=20)

set_velx(30) # T EfA3 £EE 30(mm/seq)2 HHSIMUAIR. MY EjAa3 Z4&5n
= Asd8E

set accx(60) # MY EfAZ 7FEEE 60(mm/sec2) 2 A™MAA|. MY EjA3 2o}
& AEHANME

movel(P2) # P222| Ef23 BM MIIEE= HY 7H5E Q1 60(mm/sec?)
movel(P1, vel=20, acc=40) # P12 29| EfA3 DM MIIEC = XY JIEEQl

Doosan Robotics



@ set_accx(acc)

40(mm/sec2) L|CH

|

1 ol

set_velx()/movel()/movec()movesx()/moveb()/move_spiral()/amovel()/amovec()/amov

r

esx()/amoveb()/amove_spiral()

ROS ZZ2iY O (v1.11)



8.13

E|X] WHEO SEE tcpll 01ES 22510 X tcp2 EYTLCL

set_tcp(name)

name string - TPOl S&& tcp OIS
« 2| E
3 ck
0 d43
STU A i
= 02
o2l ck:
DR_Error (DR_ERROR_TYPE) I=E2| HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2{ 24 A|

DR_Error (DR_ERROR_STOP)

2
Z2OH M = Al

= O

PO = posj(0,0,90,0,90,0)
movej(PO)

set_tcp("tcp1”) # TPO|| tcp122 SEE tcp HEE &G0 A2 tep W2 M

oAl

P1 = posx(400,500,800,0,180,0)

movel(P1, vel=10, acc=20) # A%t tool SMO| P1 X2 0O|F

fkin()/ikin()/movel()/movejx()/movec()/movesx()/moveb()/amovel()/amovejx()/

Doosan Robot

ics



set_ref coord(coord)

amovec()/amovesx()/amoveb()

8.14 set_ref coord(coord)

| 2
N
ase | nsy | ez

7|E zEA

DR_BASE: Base Coordinate
coord int - - DR_WORLD: World Coordinate
DR_TOOL: Tool Coordinate

user Coordinate: AF2 AL M O|

J gotg)

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HFAMEE At ZhsEL T

2| &
o ck:
0 43
= A f
= 02|
a9
DR_Error (DR_ERROR _TYPE) l==2| HOHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2{ 24 A|
DR_Error (DR_ERROR_STOP) T2 ZH BE A

ROS ZZ2iY O (v1.11)



- Ctx 9lE X|RIBHLICE (vivel, a:ace, titime, riradius)

- vel O] None @ &%, _global_velj O]

M EEL|CH (global_velj £ZZt2 0.0 O|H, set_velj O

8.15 move;j
= s
ER0| Axf HHEAK|NM =87 2HEYKX|(pos)E O|=gLIC
JIES
=
posj posj E=
pos - . .
list (float[6]) joint angle list
float None velocity(Z2& 0| ) E£=
vel (v)
list (float[6]) None velocity(Z'2 velocity)
float None acceleration(2 £ =0 59) £=
acc (a) . .
list (float[6]) None acceleration(Z & acceleration)
time (t) float None E& AIZE [seq]
radius (r) float None blendingA| radius
ol 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD _ABS : ZLC{
DR_MV_MOD_REL : ACH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override
7 oz

Doosan Robotics



movej

- acc O] None 9! 4%, _global_acqj 0| H&& L|C}. (_global_accj Z=Z2f2 0.0 0|0, set_acgj Ofl
olgf 4™ 7ts)

- time X|& Al vel, accE FAIStD time 7|E22 XN2|& LC
- time O] None &! &%, 022 XNz|&L|C}

- radius 7} None 91 2<%, 282 772l A2+ blending radius 2 XM2|Z|H OtH HLE
022 Aa|g Lt

ROS Z2IafY &Y (v1.11)



I\ o

ra=DR_MV_RA_DUPLICATE % radius>0 ZZHCZE & DMo| 23T = ZL2 MHDTMO
THoiAE, &k, 7IBEER ZAFPEE THZMAIZH0] @R MO| mMAIZtECt 2 3

FHRMO| BN F2E T HdYZM0| F2E 5 UAFLICE 2T Arg2 of2f O|O[X|

— —_
rSanke PN E®N

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

— —P 1st.goal

1
1
1

— - | 2nd.start
1st.start et
< 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) 2nd.goal
[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200 ——&=
[2ND] vel=200
e
= 2[E
2 My
0 43
g4+ A

Doosan Robotics



movej

= 02
DR_Error (DR_ERROR_TYPE) l=S2| HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A
DR_Error (DR_ERROR_STOP) Z2O ZH B2 A

= Of A

Q1 = posj(0,0,90,0,90,0)
Q2 = posj(0,0,0,0,90,0)
movej(Q1, vel=10, acc=20)
# £ 10(deg/sec), 7tH L 20(deg/secd)Z QIHEZLUCZ 0|F
movej(Q2, time=5)
# QEHZINR| 5k ZEAIZHS 74X D O|F
movej(Q1, v=30, a=60, r=200)
# QIEEZLC =2 0|3stH Q12| SURXZREE 200mme| A7t & O Cf

o

# 2N 4
movej(Q2, v=30, a=60, ra= DR_MV_RA_OVERRIDE)
# AMBME ZA ER2AI7|0] Blendingl0] QEEZOR 0|5

gt

StEs 273

. B3 ByYO|

posj()/set_velj()/set_accj()/amovej()

ROS ZZ2iY O (v1.11)



83 BN B P
8.16 movel
= 7S
ER0| Y Sk QoM FH fIK|(pos)E AME M2t O|sgLCH
- %
ory | x=d 7123t Ay
pOosx posx E&
pos - L
list (float[6]) position list
float None velocity =
vel (v)
list (float[2]) None velocity1, velocity2
float None acceleration ==
acc (a) ] )
list (float[2]) None acceleration1, acceleration2
EE AIZE [seq]
time (t) float None *time K& Al vel, acc® FA|S1
time 7|E22 X2
radius (r) float None blendingA| radius
reference coordinate
DR_BASE: base coordinate
ref int None
DR_TOOL: tool coordinate
user coordinate: AFHEX} HO|
ol 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD _ABS : ZLC{
DR_MV_MOD_REL : AfCH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override
7 oz
- BE QB Xl%ﬂ'—lﬁf (v:vel, a:acc, titime, riradius)

- vel 7t None @1 42, _global_velx 0| &-EEL|Ct (_global_velx Z&2!Zt2 0.0 O|H, set_velx Of
olg M™ 7Ph

- acc 7 None 9! 4%, _global_accx 0| HEEL|Ct (_global_accx 221242 0.0 0|,
set_acex Off o8l E7d 7ts)

Doosan Robotics



movel

- vel Off StLte| QIXtE YT FR(MES0, vel=30) YHE A= M| M&HZ0
HSEH, A45s HH20 25 2FELU

- acc Of StLto| QIXHE YD HROIEF0], acc=60) LYHE QA= ZMHO| MIISZT0f
OemH, 2475z M7IE5=0| Hlgsto Z-E Lt

- time X|™& A|, vel, acc & FAIBID time 7|Z2 2 XNzZ|EL|Ct

- time O] None @ Z%, 022 XNz|&L|Cf

- radius 7} None 0|11 2l F7t0l Z2E blending radius 2 2|k OfHl Z2E 022
Xe|guc

- ref 7} None 2| 220l _g_coord O] H&&L|Ct ((g_coord Z£21Z+2 DR_BASE O|H,
set_ref coord HHO| osi AH 7t5)

ref 2| QIXt0JA DR WORLD £ M2.40 O|&Q| HTOA Tt AL FtS T C}.
JANEL

ra=DR_MV_RA DUPLICATE ¥ radius>0 EZHCOE & HMo| £3lg = Ze M
THojAe, &k, JIEEER A-™EE THEMAIZH0| 2B MO
DMl HY FTERE T MdYRMO| F=E =+

o
FASHA L.

ROS Z2IafY &Y (v1.11)



8% M A B
< (Example) Path differences accord. to 1st and 2nd motion settings>
1
I = P9 1st.goal
" = i | 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

2nd.goal
——==

¥
>
« 2| E
Zk AE'll:g
0 43
== A f
= 02|
o2l ck:
DR_Error (DR_ERROR_TYPE) Q=S92 HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| o] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A

Doosan Robotics



movejx

DR_Error (DR_ERROR_STOP) TZ2OHW X FBF A

= OffH|

PO = posj(0,0,90,0,90,0)
movej(PO, v=30, a=30)

P1 = posx(400,500,800,0,180,0)
P2 = posx(400,500,500,0,180,0)
P3 = posx(30,30,30,0,0,0)
movel(P1, vel=30, acc=100)

# £ 30(mm/sec), 7tHE 100(mm/sec?)Z P1YX|IZ 0|5

movel(P2, time=5)
# P2RIX|2 59| =X AIZtE 7HX|1 O|F

movel(P3, time=5, ref=DR_TOOL, mod=DR_MV_MOD_REL)
# AZQX|OM ToolZtEAZ|ZEL2 P3RHEQ| MIQIK|Z 5K0| ZAAIZIS
# 7tX| 12 Ol Al

movel(P2, time=5, r=10)
# P2RIXIFX| 529 Z=AFAIZEE 7K1 O|SAIZ|H P2 /XIZEE 10mme|

o
=
# 72|17t 2 0 O 2ME $HBIEE MY

= o
. A YO

[

posx()/set_velx()/set_accx()/set_tcp()/set_ref _coord()/amovel()

8.17 movejx
= 7S
2RO 22 S M FE ?(X|(pos)Z O|SELIL.

28 9XE I

2o BNe B

7t HO| posxdoZ UHGEZ moveldt SLSHA Ol LICH SHX|EH O] 2

HBZH0|M O|R0(X|7| W20 =& AKX HMHEEIL 2HEX| FSLCL FIt

Moz StLtol X USEH (posx) Ol THS3t= 87HK|S| 2B ZETAEN(robot configuration)d StLt
=

£ sol(solution space)dil X|Z5}H00F BfL|CE

ROS ZZ2iY O (v1.11)



AL
. ol

=3

7122

HA
pOsx posx &=
pos - I
list (float[6]) position list
" float None velocity(ZE F0| 5¢) £=
vel (v
list (float[6]) None velocity(F2 velocity)
float None acceleration(Z & 0| 8¢¥) =&
acc (a)
list (float[6]) None acceleration(Z2 acceleration)
time (t) float None EE A7 [sec]
radius (r) float None blendingAl radius
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AFEX |
ols 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: HLf
DR_MV_MOD_REL: 4L
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override
sol int 0 Solution space

Doosan Robotics



movejx

7 gorg7]

- Cb=s Q5 X|BLICE (vivel, a:ace, ttime, riradius)

- vel O] None Q! &2, _global_velj 7} M-8 & L|C} (_global_velj Z=ZI3t2 0.0 O|H, set_velj Of
ol 4™ 7ts)

- acc 7t None @ &2, _global_acqj 7t MEE!L|C}. (_global_accj =212t 0.0 O|H, set_acgj Ol
ol 4™ 7ts)

- time 2 X|PY B2 vel, acc & FAISIA time 7|E22 XNE|E UL}

+ time O] None @ A%, 0292 XNz|&L|Ct

- radius 7} None 0|10 2#lY 77+9l A2+ blending radius 2 XM2|E|H Ot 2= 022
XMe|gLct

- ref 7t None @1 A2 _g_coord 7} HEEL|C} ((g_coord Z=ZIZt2 DR_BASE O[O,
set_ref coord HHO| o8l M Tt5)

- ref 2| QIXt0JA{ DR_WORLD = M2.40 O|Ao| H{TOA T AL 7hsEhL|Ct.

- ARMoZ AEEHE A2 (mod=DR_MV_MOD_REL), M Mo 22T S At2StE HR
O|27} ZHMSEZ movej() EE= movel()Z 0|83t ETst= A2 AYLICL

S
- 28 ra A vel/acc 0| [HE SULYS AL 42 movej(), movel) BES HXRSHYAIL.

rl

o

r
fjo

= Robot configuration (ZE vs. solution space)

Solution space Binary Shoulder Elbow Wrist
0 000 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
« 2| E
2% My
0 d4&
g4 °F

ROS ZZ2iY O (v1.11)



ol <]
o2l Ck
DR_Error (DR_ERROR_TYPE) Q=59 HOIHE F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 25 0Of2] &M A
DR_Error (DR_ERROR_STOP) Z2O8 24X S22 Al

Of| &

PO = posj(0,0,90,0,90,0)
movej(PO, v=30, a=30)

P1 = posx(400,500,800,0,180,0)
P2 = posx(400,500,500,0,180,0)
movel(P2, vel=100, acc=200)

X_tmp, sol_init = get_current_posx()

# P22 ZMOo|5
# P22 X0 Al BHIH2| solution spaceE Y O{Z
movejx(P1, vel=30, acc=60, sol=sol_init)

# (7H& & 30(deg/sec), 60(deg/sec2)Z TCPEEHO| P1R XY o] AtMZto =
# 0|5 (AITP22IX[0 M2 solution spaceFAl)
movejx(P2, time=5, sol=2)
# TCPETHO| P2RIX|Y e REZIC 2 5Xx0| EAAZHE 7HX|1
# O|& (solution spaceE ZMZE 22 X|%)
movejx(P1, vel=[10, 20, 30, 40, 50, 60], acc=[20, 20, 30, 30, 40, 40], radius=100,
sol=2)
# TCPETHO| P1RIX|Y e BEZC=Z O|FAIZ|H P1 YXZFEE 100mm2|
# 2|7t € f ofE 2MS sl 473

movejx(P2, v=30, a=60, ra= DR_MV_RA_OVERRIDE, sol=2)
# AHMIME FA| ZEA|7|H Blendingdto] TCPEEHO| P2 XY {2
# BEAO0= Ol

- A FHO

posx()/set_velj()/set_accj()/get_current_posx()/amovejx()
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movec

8.18 movec

~
olr

3 Zt(task space)2 7|ELE EEO| XY XM ZRB(pos)E XILt SHLKX|(pos2)7HX2]
T EE Xget 20X |2 E el oLt

Ho 1A
n

- ol
ol NEL 123 EL
posj posx =
pos - e
list (float[6]) position list
posx posx =
pos2 e
list (float[6] position list
float None velocity =
vel (v) . .
list (float[2]) None velocity1, velocity2
float None acceleration ==&
acc (a)
list (float[2]) None acceleration, acceleration2
time (t) float None EE A7 [sec]
radius (r) float None blendingA| radius
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AF2X HOJ
ols 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: HLH
DR_MV_MOD_REL: ACH
float angle =
angle (an) None
list (float[2]) angle1, angle2
Reactive motion mode
ra int DR_MV_RA_DUPLICATE | -+ DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

ROS ZZ2iY O (v1.11)
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movec

J dopsy)

= A=
EhE QI+ X

YBtLICt. (vivel, azace, ttime, riradius, angle:an)

- vel O] None 2! Z% _global_velx 7} H-&& LIC}. (_global_velx =22t 0.0 0|H, set_velx Of
olsf ¥ 7ts)

- acc 7l None 2 A2 _global_accx 7t H&& LICE (_global_acex Z&21g42 0.0 O[O, set_acex Off
ol 7 Tts)

- vel Off LIS QIXtE ot 7019(01|§%01,V€|=30) LHE QX ZMOl MEHEof
&M, Z&es MEE0| H2sto] AFE L CH

- acc Off StLtol QIXHE YT FR(MES0, acc=60) RHE QA= 29| MIPEE0
SxM, 4752 s MIISE0| tl|E1|3P0:| AFE Ut

- time 2 X|EE 42 vel, acc & FAISHD time 7|E2 2 X2|ELUCHL

- time O] None @/ 2% 022 Xz[gL|Ch

- radius 7} None 0|11 &l F17+9l Z2+& blending radius 2 XM2|E|0 Ot Z2E 022
Xelguck

- ref 7t None @1 A2 _g_coord 7} HEEL|C} ((g_coord =ZIZt2 DR_BASE O[O,
set_ref coord HHO| osf AH 7t5)

- ref 2| QIXt0jA{ DR_WORLD = M2.40 O|42| HTO|ATt ALE 7HsEHL|C.

- mod 7t DR.MV_MOD _REL ©| Z% pos1 1t pos2 = 22 & A pos O Cist HIHEIEZ
HO| LT} (posT 2 AI’S.*E CHH| STHEE, pos2 = post CHH| HCHZHE)
XNelE LIEr

X
Ho
o

- angle O] None & &4
- angle O] 2+ 7Bt A E

AHE 2 ol & 2Hzo] HEEL

- angle O] & 7H7} Y& El AL, angle1 2 circular path &0A HEZO=Z 0|Fsts &

B|M2E, angle2 & 7t 442 floh 2™ #Hol XS oL Ct ol &
0|5Z2 anglel + 2 X angle2 Bt circular path 42 2= Q/L|Ct.

ra=DR_MV_RA DUPLICATE % radius>0 ZZHLZ Z& ZMO| 23g = AL MH
THoiAE|, &k, 7IBEE AFEE THEMAIZH0] @R MOo| mMA|ZIECE 2
FHRMH0| HY FTRE 7 MYRM0| ZZE £ UESLCH TS AF=2 otz o[OfX]|

o T
rSanike PPN

ROS T2 DY (v1.11)



8% B T
< (Example) Path differences accord. to 1st and 2nd motion settings>

1

i e Py 1st.goal

. i e | 2nd.start
1st.start radius
< 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) 2nd.goal
[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200 e
[2ND] vel=200

« 2| E
3 Ck
0 H3
sTU R
= 02|
DR_Error (DR_ERROR_TYPE) Q=S92 HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q19| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A
DR_Error (DR_ERROR_STOP) T2 ZH 2 A

Doosan Robotics



movec

= OffH|

#1
PO = pos;j(0,0,90,0,90,0)

movej(P0)

set_velx(30,20) # ™Y EfA3 £HEE 30(mm/sec), 20(deg/sec) = 7
set_accx(60,40) # ™Y EfA3 k5 EE 60(mm/sec?), 40(deg/sec2) 2 E7

P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

P3 = posx(100, 300, 700, 45, 0, 0)
P4 = posx(500, 400, 800, 45, 45, 0)

movec(P1, P2, vel=30)

# &FX 30(mm/sec), ME7tEE 60(mm/sec2)2 P12 AR50 P20 O|2=
# A2 Y XS Mt Ol

movej(P0)

movec(P3, P4, vel=30, acc=60)

# £E 30(mm/sec), 75 E 60(mm/sec2) 2 P3E ARSH0] P40 0|2

# dzAH S T2t Ol

movej(P0O)

movec(P2, P1, time=5)

# MAIHHE 30(mm/sec), 60(mm/sec2)E P2E ARSI A|H 520
#P10| 0|2 R2HHE Ol

movec(P3, P4, time=3, radius=100)

# P38 R0 PAR O|SSt= R2HEE 3X2| EAAIZLE 7HA|LD

# O|SA|7|H P4 YIX|EREH 100mme| 72|17t & If CtS EMES HSIEF
# 473

movec(P2, P1, ra=DR_MV_RA_OVERRIDE)

# APRMZ JA| Z2A|7|0 Blendingdto] P1RIX[Z 0|

2

2 %12101

. — o

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/amovec()

ROS ZZ2iY O (v1.11)



LLIE2N Doosan Robotics



moves;j

8.19 moves;j
= 7|5

AT AKIOA pos_list2 LHE BEZ7H(joint space)l BREES MM SEK(pos_liste| Of

X STV HAEs= A5etel SMEEE M2t ol L CL
UE S8 Es Z2 T A0 SE//EEE 205t YE= d/8el fIX(of wat =24
3o &%, 7k&0| A™E ULt
IS
oxy | =¥ 71232 Ay
pos_list list (posj) - pos;j list
float velocity(BE 0| 5¢) £&=
vel (v) None .
list (float[6]) velocity(F 2 velocity)
float acceleration(Z = F0| 5¢) E&
acc (a) None )
list (float[6]) acceleration(& '8 acceleration)
time (t) float None E& AIZE [seq]
ols 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD _ABS : HCH
DR_MV_MOD_REL : AfCH
7 gorg7]
Lk 9145 X|YTLICE (vivel, a:ace, ttime)

- vel O] None 21 &% _global_velj 7t & L|Ct (_global_velj Z=2lZ{2 0.0 O[O, set_vel; O
o 248 7ts)

- acc O] None 2/ 8% _global_accj 7k HE&ELIC}. (_global_accj 2242 0.0 O|H, set_acqj Ol
olsf ¥ 7hs)

- time 2 X[EY ER vel,acc & FAISIL time 7[E22 A€ UL

- time O] None @! 8% 022 Xz|gLCL

- mod 7t DR_MV_MOD_REL ©| &AL pos_list 2| Zt pos = & M pos O CHSH MOiEtEZ
Mol gL Lt (pos_list=[q1, g2, ...q(n-1), q(N)]2 O|FO{E [ q1 2 ARt CHH| Az,
q(n)= q(n-1) CHH| ACHElRE)

- MU MOp SO Mo| s 2219

=ajcy
— - =

[N e}

rlo

K| &SHA| LIt

ROS ZZ2iY O (v1.11)



movesj(qlist, vel=30, acc=100)
# qlist] HOlE HQW WYS HHSte 2

%
# 30(mm/sec), Z|H7tEE 100(mm/sec2) 2 22 Y

#CASE 2) HCHZt= 23 (mod= DR_MV_MOD_REL)
q0 = posj(0,0,0,0,0,0)

8% BM A T4
= 2|E
3 a9
0 43
S8k _E
ofl |
T 4
DR_Error (DR_ERROR_TYPE) Ol&E0| HO|EE QE A
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESIXA| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension =& Of2] Al A
DR_Error (DR_ERROR_STOP) Z20 ZX TE Al
of| |
#CASE 1) BO{Z= €& (mod= DR_MV_MOD_ABS)
g0 = posj(0,0,0,0,0,0)
movej(q0, vel=30, acc=60) # X7|2|X|(q0)Z joint2M 0|
q1 = posj(10, -10, 20, -30, 10, 20) # posj H|(HE 2 q1 O
g2 = posj(25, 0, 10, -50, 20, 40)
g3 = posj(50, 50, 50, 50, 50, 50)
g4 = posj(30, 10, 30, -20, 10, 60)
g5 = posj(20, 20, 40, 20, 0, 90)
glist = [q1, 92, 93, g4, g5] # q1~q55 dRE HY2E dt= 2L E(qlist) 2|

Doosan Robotics



moves;j

movej(q0, vel=30, acc=60) # X7|91X(q0)2 joint2Hd O|&

dg1 = posj(10, -10, 20, -30, 10, 20)  # qOOf CHEH ACHEAZ dg1 He
(q1=q0+dq1)

dg2 = posj(15, 10, -10, -20, 10, 20)  # q10f CHPH MCHEEZF dg2 HO
(92=q1+dq2)

dg3 = posj(25, 50, 40, 100, 30, 10)  # q20f CHsH ACHEPEZ dg3 Mo
(93=g2+dg3)

dg4 = posj(-20, -40, -20, -70, -40, 10) # q30f CHF MCHEEZ dg4 e
(q4=q3+dg4)

dg5 = posj(-10, 10, 10, 40, -10, 30)  # q40f Cist SCHEEZ dg5 F2
(95=94+dq5)

dglist = [dq1, dg2, dg3, dqg4, dg5]

# dgl~dg52 MIZEN MTOR st 2AE(dglist) MO
movesj(dqlist, vel=30, acc=100, mod= DR_MV_MOD_REL )

# dalist0] & SHERE dES PEols 252t S

=
# 30(mm/sec), Z|TH7tEE 100(mm/sec2)E 2212 (CASE-11F S s B M)

. A YO

posj()/set_velj()/set_accj()/amoves;j()

ROS ZZ2iY O (v1.11)



8.20 movesx

= Jls

20| X} XM pos_list2 UHE EYS7Htask space)?| BRFEES HN FHSRIX|(pos_list
& q
= —

=]
o OX|8 BRE)MA| ABE= 228t SHFZE Wt Ol SRLCH

s

YHE £E ISEE 42 3 A0 SE//15E00 BERH M HYD He =y ma
Yot L2 HEEo| Z{dS LT
AL
- ol
ol L =TT, T
pos_list list (posx) - posx list
float velocity =
vel (v) None . )
list (float[2]) velocity1, velocity2
float acceleration =&
acc (a) None
list (float[2]) acceleration1, acceleration2
time (t) float None EE A2 [seq

reference coordinate
DR_BASE: base coordinate
DR_TOOL: tool coordinate

ref int None

user coordinate: A& X} 9|

ols 7|I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: HCf
DR_MV_MOD_REL: AfCH

20 2M
vel_opt int DR_MVS_VEL NONE |+ DR_MVS_VEL NONE: ¢l2
DR_MVS_VEL_CONST: S

Doosan Robotics



movesx

- EhE oI5 X|YATLICE (vivel, aace, titime)

- vel O] None @I Z<% _global_velx 7} HE& L|C} (_global_velx £2lgf2 0.0 0|, set_velx O
_O_loH A'Ix‘l 7}%)

- acc O] None @ Z2 _global_accx 7t H-EE LILCH (_global_acex =422 0.0 O|H, set_acex Ofl
osff 473 Its)

- vel Of StLEO| CIXIE Yot HR(ME 01 vel=30) YHE QA= ZMO| MZZOf
SED, d&5zs MBS0 H2sto AFE LT

- acc Off StLte| QIXHE UMD BLR(MES0], acc=60) LB E Xz BMO| MIEEOf
SED, 275 s M7H5 20| Hl25to] 2 E LT

- time 2 XHE AL vel, acc & FAISID time 7|ZE2 2 AN2|E/L|CH

- time O] None @1 22 022 KXz|gL|Ct,

- ref 7} None 2 2% _g_coord 7t HEEL|Ct ((g_coord Z=Z4f2 DR _BASE O|H,
set_ref_coord O 2lsf B 7t5)

- ref 2| QXt0A DR WORLD &= M2.40 O|&2| T ATt AL ZtS T Ct.

- mod 7} DR_.MV_MOD_REL Q! &2 pos_list 2| Zt pos & & M pos Off CHSF HCHEIEE
MOl gLt (pos_list=[p1, p2, ...p(n-1), p(n)]2 O|FO0{E [ p1 2 AIXA CHH| MCHZiE,
p(n)& p(n-1) CHH| SCHELH)

- MEaMEN SO M| i =22+9

=l
— - =

[N e)

rlo

g

K| |SHR| &Lt

1= =
=40 o2t SE28E A8E + fE + Ul 0 R0 HER4

=
DR_MVS_VEL_ NONE) 2 2 A5 MzHEIL|C}

« 2|E
o AE
0 g4
S F
of| 2]
ofl 2| 4o
DR_Error (DR_ERROR_TYPE) l+==2| HO|HY 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| 10| FESIKA| A2 Al

ROS ZZ2iY O (v1.11)



0f 2 a9
DR_Error (DR_ERROR_RUNTIME) C Extension 25 Of 2] 24 A|
DR_Error (DR_ERROR_STOP) TR AH ZF A

Of| &I

#CASE 1) HOiZt®E 3 (mod= DR_MV_MOD_ABS)

PO = posj(0,0,90,0,90,0)

movej(PO, v=30, a=30)

x0 = posx(600, 43, 500, 0, 180, 0) # posx H(SZtEE/AA) x0 9|
movel(x0, vel=100, acc=200) # ZX7|2|X] x0Z lineEZM

x1 = posx(600, 600, 600, 0, 175, 0) # posx H==(SZHEE/AIM|) x1 H2|
x2 = posx(600, 750, 600, 0, 175, 0)

x3 = posx(150, 600, 450, 0, 175, 0)

x4 = posx(-300, 300, 300, O, 175, 0)

x5 = posx(-200, 700, 500, O, 175, 0)

x6 = posx(600, 600, 400, 0, 175, 0)

bal

Isto 2 St= 2|AE xlist MO

xlist = [x1, x2, x3, x4, X5, x6] # x1~x65 A{H™ &2

I8

movesx(xlist, vel=[100, 30], acc=[200, 60], vel_opt=DR_MVS_VEL_NONE)

# '6'4XH_?_|X|0-||A—| A|II-'5|.0:| X|iSt01| I—|Q|E| 740I-I Il'c‘>'|-2 o:|7d-5|.i ﬁEE|.O|
# M EOH = 100, 30(mm/sec, deg/sec), E|CH7tEE 200(mm/sec?),
# 60(deg/sec2) 2 S

# SATHRAKIO M A|ZESHO] xlistOl] FolE ARE S 047%}% AEE fol
# ZME ¥4 100, 30(mm/sec, deg/sec)(ZHH & ZHH| 2 Z S5 Y

#CASE 2) &CHEIE 23 (mod= DR_MV_MOD_REL)

PO = posj(0,0,90,0,90,0)

movej(PO)

x0 = posx(600, 43, 500, 0, 180, 0) # posx H=(SZHEE/AHA) x0 FO|
movel(x0, vel=100, acc=200) # X7||X| x0Z line2M

dx1 = posx(0, 557, 100, 0, -5, 0)

Doosan Robotics



movesx

# x00| CHEH MCHEE dx1 "o|(x1=x07|F dx12| SXtESh
dx2 = posx(0, 150, 0, 0, 0, 0)

#x10] Cist AOHZIE dx2 Molx2=x17|& dx22| SXtHzh
dx3 = posx(-450, -150, -150, 0, 0, 0)

#x20| CHot MCHEE dx3 Fo|(x3=x27|& dx39| SXtHzh
dx4 = posx(-450, -300, -150, 0, 0, 0)

# x30f CHoH ACHEE dxd HO|(x4=x37|& dx42| SAteizh
dx5 = posx(100, 400, 200, 0, 0, 0)

# x40| CHst MONZHE dx5 ™O|(x5=x47|& dx52| =SXtE=h
dx6 = posx(800, -100, -100, 0, 0, 0)

# x50 CHSH MCHEIE dxe HO|(x6=x57|F dx62| SXtHE

dxlist = [dx1, dx2, dx3, dx4, dx5, dx6]
# dx1~dx6E 78 TR = 2|AE dxlist 2

movesx(dxlist, vel=[100, 30], acc=[200, 60], mod= DR_MV_MOD_REL,
vel_opt=DR_MVS_VEL_NONE)

# SATHRIX[O A A|ZSHO] dxlistOf] HolEl A0 Z2RT S HASt:=

# 2220l IS A H = 100(mm/sec), 30(deg/sec),

# Z|O|7t5 = 200(mm/sec2), 60(deg/sec2) 2 =2 (CASE-11t S oH EM)

2

3 FYof

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/amovesx()
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8.21 moveb

= Jls

SfL} olde] Z= MIBE(ine L& crce)E YUAZR ZE listE 2O Z4 MAHEES 2=

radius2 =YY 5522 O|SYLLE 07|N radiuse poshE & &7 s LT
| A
=
' 7122
pos_list list (posb) - posb list
float velocity EE=
vel (v) None
list (float[2]) velocity1, velocity2
float acceleration EE&
acc (a) None ) )
list (float[2]) acceleration, acceleration2
EBF AIZE [seq]
time (t) float None *time X|™ Al, vel, accE FA|tD time
71202 N
reference coordinate
DR_BASE: base coordinate
ref int None
DR_TOOL: tool coordinate
user coordinate: AF&X} HO|
olE 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: ZCf
DR_MV_MOD_REL: AfCH
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moveb

7 gorg7]
- Cb= QI B X|RTHLICE (vivel, a:ace, titime)
- posb_list = Z[C{ 50 474K Y 5= ASLICH
- vel O] None @1 42 _global_velx 7} &M-&& L|C}.(_global_velx Z=2lZ}2 0.0 O|H, set_velx Of
ol 4 7t+s)

- acc O] None ¢! 4% _global_accx 74 M-EE LICH( global_acex £21242 0.0 O|H, set_accex O
olg MA 7ts)

- vel Off BILIO| QIXIE T AL (O|ES0, vel=30) Y=l QXL ZMO| MEL O
SEH, 4S5 M0 H| 510 2™ g L|Ch
- acc Of stLtQ| QIXIE Qs AROIEE0], acc=60) YHE QA= TMO| MItE L0

H8ED, 275 EEs .J7f-‘-501| HZsto] ZEELCL

- time 2 X|BY &2 vel, acc & FAISIL time 7|E22 XN 2|EL|CH

- time O] None 2 4% 022 MzZ|&L|C,.

- ref 7t None @ 8% _g_coord 7t H&ELIL} ((g_coord Z7|Z{2 DR_BASE O|H,
set_ref_coord O 2lsf B 7t5)

- ref 9| QIXt0jA{ DR_.WORLD = M2.40 O| 42| HHO|ATt ALE 7hsErL|CE

mo 7t DR_MV_MOD_REL Q! Z posb_list 2| Zf pos & @& M pos O Cist HCHXIEZ
oL

- posb Ol A blending radius 7} 0 @I 2<%, AFEAL 238 2F 7 LIEFHLICE
2 'cgk

42 Line © S2YOE AB Y3y

mjo
N
It
oY

- A5l Line-Line segment 7} Z
QF7b LIEFELICE

- Y FUM U0 2t SH5HA YT eo] s e 49 875
o) AHEAL YERFIE LIEHELIC.

AR sARMO| Ciet 22t S T2 XS] &L

mjo

XI5t

- 2
0 =
=R oF

of| 2|

DR_Error (DR_ERROR_TYPE) Ql==9| HOIHE 2F Al

ROS ZZ2iY O (v1.11)



o2l Ck
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 25 0Of2] & A
DR_Error (DR_ERROR_STOP) Z2O8 24X S22 Al
= O x|
# Init Pose @ Jx1
Jx1 = posj(45,0,90,0,90,45) #X7| JointRI K|

X0 = posx(370, 420, 650, 0, 180, 0)#ZX7| Task®lX|

# CASE 1) ABSOLUTE

# Absolute Goal Poses

X1 = posx(370, 670, 650, 0, 180, 0)
X1a = posx(370, 670, 400, 0, 180, 0)
X1a2= posx(370, 545, 400, 0, 180, 0)
X1b = posx(370, 595, 400, O, 180, 0)
X1b2= posx(370, 670, 400, O, 180, 0)
X1c = posx(370, 420, 150, 0, 180, 0)
X1c2= posx(370, 545, 150, 0, 180, 0)
X1d = posx(370, 670, 275, 0, 180, 0)
X1d2= posx(370, 795, 150, 0, 180, 0)

seg11 = posb(DR_LINE, X1, radius=20)
DR_CIRCLE, X1a, X1a2, radius=20)
DR_LINE, X1b2, radius=20)

seg15 = posb(DR_CIRCLE, X1¢, X1c2, radius=20)
seg16 = posb(DR_CIRCLE, X1d, X1d2, radius=20)
b_list1 = [seg11, seg12, seg14, seg15, seg16]

# OX| 24 R ™ (seg16)2l blending radiuss FAIE

seg12 = posb

(
(
seg14 = posb(
(

movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)
# RI|LAZ(UxNE Joint2 M
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moveb

movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
#Z2 7|1 KI(XO)E2 line2 M

moveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# AKX M A|ZEESHO] seg11(LINE), seg12(CIRCLE), seg14(LINE),
# seg15(CIRCLE), seg16(CIRCLE)2 2 O|R0{Fl YHS 2T 150(mm/sec)S
# FASIHEHE ST Hel) 22 Y (Z[Bpointe X1d2). 2 segment2| £H
# (X1, X1a2, X1b2, X1c2, X1d2)0|A| 20mm HZ|0| =5t CHS segment2
# blendingO| A|ZHE

# CASE 2) RELATIVE

# Relative Goal Poses

dX1 = posx(0, 250, 0, 0, 0, 0)
dX1a = posx(0, 0, -150, 0, 0, 0)
dX1a2= posx(0, -125, 0, 0, O, 0)
dX1b = posx(0, 50, 0, 0, 0, 0)
dX1b2= posx(0, 75, 0, 0, 0, 0)
dX1c = posx(0, -250, -250, 0, 0, 0)
dX1c2= posx(0, 125, 0, 0, 0, 0)
dX1d = posx(0, 125, 125, 0, 0, 0)
dX1d2= posx(0, 125, -125, 0, 0, 0)

dseg11 = posb(DR_LINE, dX1, radius=20)

dseg12 = posb(DR_CIRCLE, dX1a, dX1a2, radius=20)
dseg14 = posb(DR_LINE, dX1b2, radius=20)

dseg15 = posb(DR_CIRCLE, dX1c, dX1c2, radius=20)
dseg16 = posb(DR_CIRCLE, dX1d, dX1d2, radius=20)
db_list1 = [dseg11, dseg12, dseg14, dseg15, dseg16]

# OHX| 243 ™ (dseg16)2| blending radiuse FA|E
movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)

# XI|ZE(x1)E Joint2 M
movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)

ROS ZZ2iY O (v1.11)



#X 7| X[(X0O)Z line2M

moveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# ATHAKIO M A|ZFSHO] MCHIX|IZ Ho|E dseg11(LINE), dseg12(CIRCLE),
# dseg14(LINE), dseg15(CIRCLE), dseg16(CIRCLE)2 2 O|Z20{Xl H XS
# ZE 150(mm/sec)E& FAIBHHEHASF UM 2) XY (2 Spointe X1d2).
# ZF segment?| B (X1, X1a2, X1b2, X1c2, X1d2)0{| A 20mm 2|0
# ZESIH CHS segmentZ blendingO| A|ZtE (BE2£ CASE#11 5¢)

posb()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/amoveb()
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move_spiral

move_spiral

= J|s
At "o 2 HtA0| ZIt5HH 3 MShE Spiral motiondt & oz HaMsIH O|STL|CH H
X fIXOM ref2 XI7E PRA A9 axis HEo| =2l HHOM LHIHA L axis HH2E
of HMUHES SAl0f wat o|SELICt
- ol
&
rev float 10 rev > 0 = 3|™4= [revolution]
rmax float 10 rmax > 0 | spiral & 24 [mm]
Imax float 0 axis WAOE 0|Fst= H2| [mm]
vel (v) float None velocity
acc (a) float None acceleration
time () float None time > 0 | & T=HAIZE <sec>
axis
, _ DR_AXIS_X: x&
axis int DR_AXIS_Z -
DR_AXIS_Y: y=
DR_AXIS_Z: 7%
reference coordinate
DR_BASE : base coordinate
ref Int DR_TOOL -

DR_TOOL : tool coordinate

user coordinate : AF2XI HO|

ROS =224 Oi+

g v1.11)



J orgy|

- Bt oI5 X|RTLICE (vivel, a:ace, titime)

- rev & spiral 2MO| & 3TFE o|0[gL|CL

- rmax & spiral 2MO| X0} HtAS o|0|gfL|Ct

“lmax £ Z2M B¢t axis o2 HIISte AH2|E 2O|ZL|Ct B, S5 B2 —axis UWE
HRIgL(C

- vel 2 spiral 49| 0|5 £ & o|0|gfLCt

- vel O] None Q! Z2, _global_velx 2| A& Zt(HZ £2)0] HEEL|CE (_global_velx
71842 0.0 0|04, set_velx O] Qs MF 7hs)

- acc & spiral 2H9| O|F 71L& olojgtLCt

- acc 7t None ¢ 42, global_accx RM 2H(HZ 7k&x)0| MEELICE (_global_acex
Z21ZH2 00 0|0, set_accx O 2fs A 7H5)

- time S KT 42 vel, acc & FAISID time 7|=2 2 AN2|ELCH

- time O] None @/ 2% 02& Xz[gL|Ct

- axis £ Spiral 20| Fo|dts HHO| #2Q S Fo|gL|ct

- ref £ spiral 20| Fo|st= 7|& ZEAE 20|t

- ref 2| QIXt0jA{ DR_WORLD £ M2.40 O|42| HFO|ATt AL 7HsEHL|C.

- A ML S M| Dot 220 2UYe2 X|/SHK| A& Lo

=]

215t0] of 27t HMLIEHE &= UASLICH
0| 42 vel, acc £ time #/2 & =Wt AS AETLILCL

Tl
3 a9
0 H3
sTU R
= 02|
o2l ck:
DR_Error (DR_ERROR_TYPE) Q=S92 HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| o] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A
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move_spiral

DR_Error (DR_ERROR_STOP) TZ2OHW X FBF A

Of| A

# hole search

#E7| AXZEE Tool-Z Weto| 3HMBAMOZ, Tool-X/Y BHO 00 A 20mm EHA
(rmax)2 2 9.53|H(rev) &1t SA|0 Tool-Zz &2 22 50mm(lmax) 0| S5t spiral
HHES 20=0] 2=5t= 2ZH)

JOO = posj(0,0,90,0,60,0)
movej(J00,vel=30,acc=30) # =7| XtMZ Joint O| =
move_spiral(rev=9.5rmax=20.0,Imax=50.0,time=20.0,axis=DR_AXIS_Z,ref=DR_TOOL)

. A YO

[

set_velx()/set_accx()/set_tcp()/set_ref_coord()/amove_spiral()

ROS Z=212iY OfF (v1.11)



823 move_periodic
= Jls
A XM ARG MO Moz A™E J|F FHEA(ref)2 2 H(EZT X 2T)of oist
Sine &= 7|Et2 2 FI| BME SHBLICH ZF axis 8 MO EMH2 amp(amplitude)2t period

=
of clgf ZEEln, 7tg%s AlZtar & 24 AlZk2 37|, g5, 50| o3 2FE LI

- %
ol4d e 2l FE
. Amplitude(-ampOi|Af +ampAtO|
list (fl - <
amp ist (float[6]) O<amp 2 M) [mm] or [deg]
o float or 0 iod iod(127] 28 AlZh[sed]
erio <perio erio S {N[sec
P list (float(6]) P P N
atime float 0.0 O<atime Acc-, dec- time [sec]
repeat int 1 >0 HHE 34
reference coordinate
DR_BASE : base coordinate
ref int DR_TOOL -
DR_TOOL : tool coordinate
user coordinate : AFE X HO|
7 gorg7]

-+ amp = TE(amplitude)S 20ISHH, ZF H(x, y, z, rx 1y, rz) E2 amp & 222 3= 6 M
H20| list HEHZ UBSfoF SfLCh Tt F7| RMS TIWSHK| Y=
022 YHGOF LTt

+ period £ S Y 2MO| 13| ghm A[ZHS Ol0[3ID, Zt H(x,y, z, rx, 1y, 12) & period £
UCRE St= T 670 A4l list HENZ LS AL IS YHAB|OFLICE

© atime 2 F7|2440| AZIH BO| Jh& 8 A& AlZte ofOjgtLich Y E THA&A|IZh}
A[CHZF71x1/4 & 2 a0l REELCE 2HE 7t A0 MHZAAZtel 172 5

[== ]
St S of2{7F Lo

* repeat 2 7t 2 period UE M= FIE H)Q g5 A+E FalotH, ol et F

SEM A[Zto] ZEEULE LA =o| HhE sl 24 AIZH)| o2t Xts ZFE UL
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move_periodic

- BM0| BY TREE 37 TE /X AR AXIet LXOH SteF LA & 2H2
JlE & 2H0| IRE7| Mo BN FRE 5 JUSULE 2RE F2| ZH0| A TREA|
HE B g5FL0Me B2 O ZB2OM HO{LIA FLCh 2tEgh Abg2 of2f
O[0|X|E H=BHHAIR

CASE-1) All-axis motions end at the same time
move_periodic(amp=[100,100,0,0,0,0], period=[3.2,1.6,0,0,0,0], atime=3.1, repeat=2, ref=DR_BASE)

' ' )

L M ' ] -y H
- i . ' " ' ' ' H ' ~ ¥
. M : ’ ' H ~ "
: ' . ., ! ! . : S
-3 - :
! H Approach Traj.(Movel) := < ' : : Lo
: ' . -, . . '
- ~ D T Movel
: H . VoL ' epart Traj. (Move :
. ' ? . ]
: : ' Ly . ; ' :
" Pl N 0 H N " N
: -
- - .
. " L " ' ' ~: ‘ N
[ H . ] v L [ S "
' [P . ' ' ' Al ! '
- - H ~
" - ' . - - " - .
' e . v =Y ' H . ! '
et ' : H . ~ ' H K \
r - - ' - H
- " ' H [ H
H ' ' " *
H " ' ] -~ N
: : ' ; o3
. -t . -
. - . -
H e '
4 - - H v
H e T ' !
-~ h >~ ~ .
: - . .- N - '
- . - = = ~ - "
=" - e ~ . '
IS sz - ~ 1 %4 '
- \-. -""- -~ '
~ - B B = -
- : -
S Periodic Traj (CASE-1) ._ .-
-
~ - A X
N .- . - - L Lo
ST e - a s P e
L ST ~. e . et
™~ = . ] -~ - - . - .-
~ - - PRl -~ - .- ~ - -
- ~ - ~ -~ ~ - ~ .- -
"\"" - - ~ - ~ - - - ~
= =" ~ - . TN -
. . 1w o . .- . e
N e” ~u - - Y4 . a= - L .
» - - . e - 7 e e ~ -
“T e T« hgs - -~ - - e ~ P
. Jtte - R - N PPl -
~ .= S PN 32" e -7 ~ - -
Ta e L Ly -~ . S S - S, LT ~.
-y . " - - - e . -
- N - ~ - - - ~ -
= “u - . ."\" S .= e - . -
B ~ - - - - e ~ _ - .
N - . - . L - -
N e N - - - Lo e
N e ‘v e e . .- . o
- .. RS se- . . LN
f— - .- ~ - - te” S e -
- ~ - - .- o Ea L .
PR e . R .- o .
.- - DET. S . R . . .
. . PR -. e . - N “tel
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CASE-2) Diff-axis motions end individually

move_periodic(amp

2, ref=DR_BASE)

0, repeat=

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

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

....... YIS
_.N\
;

1

v
4

Approach Traj.(Movel) -->

LLIE2N Doosan Robotics



move_periodic

- ref = HhE BM0| J|E ZEAE 20| L.

- ref 2| QIX{olA] DR_WORLD = M2.40 O|&to] H{FHO|MTF A2 7t 8L CE
N

- RUTE A A SR 027 BYSHE B2 thEel ME H=oto TFE 8 FU|E

mjo

A2¥E AS Ferct
Z| i & = =TI = (amp)*2*pi(3.14)/5 7| (period)
HZ=-10mm, F7|=1 X9 AL FCf#Hx=62.83mm/sec)

=
AR sHRMOf| Ciet 22t ST 2 X[RISHA| &L T

H
nx
od

0 g45
S8 F
= 02

of| 2| a9
DR_Error (DR_ERROR_TYPE) Pl=E0o| HO|EHA 2F Al
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESIK| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension =& Of|2] Al A
DR_Error (DR_ERROR_STOP) D22 ZH ZE A

= Of A

PO = posj(0,0,90,0,90,0)
movej(P0O)

#1

move_periodic(amp =[10,0,0,0,30,0], period=1.0, atime=0.2, repeat=5,
ref=DR_TOOL)

# Tool ZtEA x=Z(10mm 2ZE 1X F7|) 2 M1} yo|M=(ZZ 30deg, 12 F
70)

# BMO| & 52| W= 4%

#2

ROS ZZ2iY O (v1.11)



move_periodic(amp =[10,0,20,0,0.5,0], period=[1,0,1.5,0,0,0], atime=0.5,
repeat=3, ref=DR_BASE)

# BASE ZtHA x=(10mm TEF, 1X F7I), z5Q20mm TF, 15X F7)) EM
0f

# & 3% gt $™E, yo|dE ZM2 period?t ‘zero(0)0|22 O]
#z% BMO| FI|I7F 382 F BM AZh2 9 55X(1.5%%33 + 7t 1
Z)

. B3 Yo

set_ref_coord()/amove_periodic()
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amovej

824

« movej(pos): X ?/X|0f A

amovej

oA
=

WX @E S MBS movej2t &

YHOoZ 2H AFL SA0| CHZ

ol

1] posOll ZEH(EANS S0 CHS B 4

» amovej(pos): BX| SIX|0IA Sst0] pos EL(HR) 0ot BAOl FA| OIS BY +Y

IS
e
posj posj £
pos - . .
list (float[6]) joint angle list
float velocity(Z2E& =0 5¢) =
vel (v) None . ]
list (float[6]) velocity(Z 2 velocity)
float acceleration(Z £ 0| 8¢) &
acc (a) None
list (float[6]) acceleration(Z2 acceleration)
time (t) float None EE A7 [sec]
ols 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: &CH
DR_MV_MOD_REL: CH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

ROS ZZ2iY O (v1.11)



J orgy|

= A=
- EHE Q=E X

- vel O] None ¢! &<, _global_velj 7}

- acc O] None ¢! 4%, _global_acqj 7t

o3 23 7ts)
| —

o3 238 7ts)

- time S X4

IBHL|CE. (vivel, aace, titime)

HEE LICL (_global_velj 22122 0.0 OO, set_velj Of

M E LTt (global_acj Z£Z1ZH2 0.0 0|H, set_acgj Ofl

42 vel, acc & FAISID time 7|FE22 M2|E LICH

- time O] None 9! A2 022 XNz|EL|Ct

M ra ¥

vel/acc O 2 blending Al2] BZ2E movej) 28 HHS HxE A

- Bl
0 =k
g+ o8
= 0fl2
ol 2] 29

DR_Error (DR_ERROR_TYPE)

Q1450 ClOEH 2F A

—

DR_Error (DR_ERROR_VALUE)

52
mjo

Al

e
o)

9

9l 30| REHN

DR_Error (DR_ERROR_RUNTIME)

C Extension 2& Of2] 24 A

DR_Error (DR_ERROR_STOP)

TZOM X SF A

Doosan Robotics



amovej

= OffH|

#OK 1. q02 ZM A|Z 3X 30 q122 220 M HX| ¥ q9°= 0|5
g0 = posj(0, 0, 90, 0, 90, 0)

amovej (q0, vel=10, acc=20) # q0Z 2M Bl ZA| CtS YH
wait(3)  #3Xgh Z2OW LA BSXZHE TH F)

gl = posj0, 0, 0, 0, 90, 0)

amovej (q1, vel=10, acc=20)

#q0 ZM2 |XI(ra QX+ M2F A| DUPLICATE blending)st q122 &8
# blendingdte 2N 3 A Chg B =Y

mwait(0) # ZMO| BEY M7tX] =23 LA X

q99 = posj(0, 0, 0, 0, O, 0)

movej (q99, vel=10, acc=20) # q99°2Z ZXQE =M

posj()/set_velj()/set_accj()/mwait()/movej()

ROS ZZ2iY O (v1.11)



=

« movel(pos) : & XX 0f A

XU~
=)

O] posOll =2H(EX])

« amovel(pos) : PP X[0A] ELBI0 pos =EH(IX)OI Rt BHA GOl FA| CtZ F

S7|(async)HAICl movelZ M2 EHTEZ T radiusRIAtE ZX| %= HES HMLSHD movel
rLICH Ot sy FHOE async WA RMHHOZ ZM FEE 7|CH2[X|

TagL(o.

0

A
02

253 ez
posx posx =
pos - L
list (float[6]) position list
float velocity EE=
vel (v) None ) )
list (float[2]) velocity1, velocity2
float acceleration ==
acc (a) None
list (float[2]) acceleration, acceleration2
S AIZE [seq
time (t) float None * time K™ A, vel, accE FEAlSt
time 7|22 2 Xz
reference coordinate
) DR_BASE : base coordinate
ref int None
DR_TOOL : tool coordinate
user coordinate: AFHEX} HO|
ol 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: ECH{
DR_MV_MOD_REL: &CH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

Doosan Robotics



amovel

J orgy|

- Eh= Ol X|R(vivel, aacc, ttime)

- vel 7} None @ &
7ts)

- acc 7} None 2 &2,
HY 7ts)

- vel O StLte| QIXHE YUET AR (CIE
HSEH, A45Es K20 H25o 2

stLte| 2IXtE YT B2 CIE

M7t&E=0f Bl3sto] Z2FE L.

- acc of
HSEH, 475 EE

- time 2 XYY B2 vel, acc E
092 Na|gLLCt

- ref 7t None @1 A2, _g_coord H-&(_g_coord 7|3t

- time O] None 9 A%

o3 23 7ts)

- ref 2| 2IX}0jA& DR_WORLD &

- &M ra % vel/acc O (2 blending A2 B2

2, _global_velx &-&(_global_velx £2lg

_global_accx M-&(_global_acex £214%

f2 0.0 0|0, set_velx Of 2|5 HH

2 0.00|0, set_acex Off 2|aH

£01, vel=30) QSE Axts 249l WAL
18 E Lo
£0|, acc=60) YAEl QR M| MO

FAIBtA time 7|E22 N2|ELUC

DR_BASE 0|0, set_ref coord HZ 0]

M2.40 O &2 HHOMT AL 7hSEL|C

movel) 2N HYS BHxg A

« 2|E
x g
0 d4&
=TU R
o2l
a2 2

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

TZOM X SF A

Of| &I

#O|XM 1. x122 ZMAIE = 2
jO = posj(-148,-33,-54,180,92,3
movej(j0, v=30, a=30)

ROS ZZ2iY O (v1.11)
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32)



x1 = posx(784, 543, 570, 0, 180, 0)

amovel (x1, vel=100, acc=200) # x122 2™ 4l
wait(2)  #2XZh T2 AASK (282 T
set_digital_output(1, 1) # D-Out(1#Hxi€) ON
mwait(0) # ZMO0| SEY M7IX| T2 LA|FX|

02 I

3)

. B3 ByYO|

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()movel()
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amovejx

8.26

. s

H|-& 7| (async.) &A1 9

movejx2doz SHES

amovejx

x|
Cre[X] &30 Chg FYOE st

o

H[ 1)

« movejx(pos): AN PIX|0f A

xXHFEX
=45

T odg

radius@AtE  ZHX| Q= E2
A

(o]
T [ (==
movejx2t &2t HSeLICh 2Lt sy FBOE async LAo] RHYHOo=Z 24

M elstn

T=2E 7

10l posOll EE(HANE 20| Tt Y ¥

« amovejx(pos): T KON LA pos =EH(ZAI) Fet BAGOl FA| LZ TE A

IS
e
posx posx =
pos - e
list (float[6]) position list
float None velocity(Z2E& =0 5¢) =
vel (v) . ]
list (float[6]) None velocity(F 2 velocity)
float None acceleration(Z = F0| 5¢) E&
acc (a)
list (float[6]) None acceleration(Z2 acceleration)
time (t) float None EE A7 [sec]
reference coordinate
) DR_BASE: base coordinate
ref int None
DR_TOOL: tool coordinate
user coordinate: AF2X HOJ
ols 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: =LCH
DR_MV_MOD_REL: #fCH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override
sol int 0 Solution space

ROS ZZ2iY O (v1.11)
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amovejx

J gotg)
chx o4z x|%z

- vel O] None @ &
olg A 7P%E |—|':f.)
O

- acc 7t None 2 42 _global_accj 7t & LICt. (_global_acg =7

o3 28 ZtsgHrct)

- time 2 X|HY B2 vel, acc E
Ol AL 022 NaE|EL|C}

- time O] None

- time 2 X|8Y &2 vel, acc E
022 Nz|guch

- time O] None &I &2

FLICE. (vivel, aacc, titime)
% _global_velj 7t H&E L|CL (_global_velj

221242 0.0 O[O, set_velj Of

A252 0.0 0|H, set_accj Of

A8t time 7|E2Z X2|gLICH

FAIBtA time 7|E22 ANz2|ELUCH

- ref 7t None ¢! 4% _g_coord 7} MEELIC} _g_coord 2| £7|4f2 DR_BASE 0|0,

set_ref coord &

- ref 2| QIX}0JA& DR_WORLD &

M ra 2 vel/acc O 2 E3E

ol 23 280[ 7hseH

M2.40 O|¥2| HHOMT AL 7hSELICL

HEfS] B2E movej() BM S HESIUAIR.

= B%(mod=DR_MV_MOD_REL), 2AZQ 2H0f 2T & + glon
= 0|83%t0 S3dsts AS HIHLICL

« 2|E
x peps
0 43
S5 F
ofl |
o2l 4

DR_Error (DR_ERROR_TYPE)

A4+59| HO|EE 2F A

DR_Error (DR_ERROR_VALUE)

AL
0l4-9]

0| RESHA HE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of|2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al

ROS ZZ2iY O (v1.11)



= Of A

#OJ M 1.x122 ZQIERM A% = 2X 20| D-Out
p0 = posj(-148,-33,-54,180,92,32)

movej(p0, v=30, a=30)

x1 = posx(784, 443, 770, 0, 180, 0)

amovejx (x1, vel=100, acc=200, sol=2) #x12E2 XRQEZM I ZHA| [1ZFH

SH

o

wait(2) #2227t 2Oy UABK (BHN2 A 5
set_digital_output(1, 1) # D-Out(1HXH{ E) ON

mwait(0)

. B3 YO

posx()/set_velj()/set_accj()/get_current_posx()/mwait()/movejx()
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amovec

8.27

= Jls

H| & 7| (async.) &4l Q]

ZItt2|X] G2 oE FE

H[ 1)

amovec

2 movec2Z MO 2
movec?t &LStA ESTLCE gLt

£ AL

=
= L O
o
(s}

o

o
=
He BEON= async P42 ZHFTHEN2ZAM 2H BRE

« movec(pos1, pos2): HM XM ZZSHH pos20f| =H(ZA)S 20 O3 BB =&

« amovec(pos1, pos2): HXAK|O|A ZLUSIO pos2 ZEH(FX)OEet 2A GO0l ZA| CHs BH =

SH
o

1%
' I
posx posx =
pos - T
list (float[6]) position list
, posx posx E£
pos - o
list (float[6] position list
float velocity EE=
vel (v) . None ) )
list (float[2]) velocity1, velocity2
float acceleration EE&
acc (a) . None ] )
list (float[2]) acceleration, acceleration2
time (t) float None EE A2 [seq]
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AF2X HOJ
ols 7|1&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: ZLf
DR_MV_MOD_REL: ACH
float angle =
angle (an) ' None
list (float[2]) angle1, angle2

ROS ZZ2iY O (v1.11)



Reactive motion mode

ra int DR_MV_RA_DUPLICATE | -+ DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

J opsy)

Ch= QI8 X[ F-LICE (vivel, aace, ttime, angle:an)

- vel O] None @ &2 _global_velx 7} M-&EL|C} (_global_velx Z=ZIZ}2 0.0 O|H, set_velx Of
0|°H A-IX-I 7|.h)

- acc 7} None @ 2 _global_accx 7t H-EE LICH (_global_acex =422 0.0 O|H, set_acex Ofl
ol MM 7ts)

- vel Of o}LfOI QIXtE Ut ALXMEE, vel=30) YEE QXt= BMO| M&L 0
&N, d&5kes ML H25to Z™E LT

- acc Of BtLtQ| QIXIE Bt HAROIEE0], acc=60) YHE QA= TMO| MItE L0
&M, 247I5E= M7I5=0| Hlgsto 2™ E L

- time 2 X|BY &2 vel, acc & FAISIL time 7|E22 XN 2|EL|CH

- time O] None @ &2 022 XNz|&L|C}

- ref 7} None 2| 2%, _g_coord 7t H&&L|Ct (_g_coord ZAlZ+2 DR _BASE O|H,

set_ref_coord oE'éOﬂ olgf 48 7ts)

- ref 2| QIXt0A DR_WORLD & M2.40 O|&Q| HTOA Tt AL JtsEHL|C

- mod 7} DR_IMV_MOD_REL 2! A2 pos1 1t pos2 & 22t 2t M pos Off CHSH MCHZtERZ

HOIEICE (pos1 & AlZHE CHH| HLCHEHE, pos2 & pos1 CHH| &CHZERH)

- angle O] None & 2% 022 XNz|g UL

- angle O] ok ZH2t =E &4

- angle O &= 747t &= El A2, angle1 & circular path 40
B|M2tE, angle2 & 7H&50F A452 o 2™ 74| 2™ ZE oojgtLct o

0|52 anglel+2xangle2 Bt& circular path &2 =& Y L|C}

- M ra 2 velfacc O 2 UL ME{O] HE2E movej() ZM HYZS EXSIMAIL.

, angle 2 Circular path 49| & 2|22 H&ggL|ct
N

L

o
an
o
an
z

o
2t 4y
0 43
g3t o
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amovec

= 02
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A
DR_Error (DR_ERROR_STOP) Z2O ZH B2 A

= OffH|

#O|H 1. x122 ZQIERMP AL = 22 20| D-Out

p0 = posj(-148,-33,-54,180,92,32)

movej(p0, v=30, a=30)

x1 = posx(784, 443, 770, 0, 180, 0)

amovejx (x1, vel=100, acc=200, sol=2) #x12&E ZQERHN 8l ZA| CtEFH =+

SH
=]

wait(2) #2227t ZROYW LASK (BHE2 A B
set_digital_output(1, 1) # D-Out(1# % E) ON
mwait(0)

- B3 BHO|

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/movec()

ROS ZZ2iY O (v1.11)



828 amoves;j

= 7S
H|S7|(async)L A 2] movesjE 22 async X2| 20|= movesj)t &Y5tAH 2Lt
amovesj()0l 23t ZM0| ZEE|7| Mo Ldsts MER ZMX|HES QXA 0|RE 2F

MAIZLCE M2k amovej)2b O|0(X|= EMHHO| AtO[0= mwait() == check_motion()
AH83H0 amovesj) 28 TEE &%t T MER ZM FHO7t ML =& ofjof gfLct.

H[ 1)

-

.
o

« movesj(pos_list): I LAXIAM ZLSI0] pos_liste| EF0H =S (FHA)S Fof C 2

LI Ct.

ojo

¥y +

0%

« amovesj(pos_list): SXIKXIOA ZESO pos_liste] B ZEH(HR)OJE A Q0| FA| O
HHES AL

15
2+
pos_list list (posj) - posj list
float velocity(Z& 0| 5¢¥) E£=
vel (v) None . )
list (float[6]) velocity(F 2 velocity)
float acceleration(Z £ 0| 8¢) &
acc (a) None
list (float[6]) acceleration(Z2 acceleration)
time (t) float None E& AIZE [seq]
ols 7|&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: ZLCf
DR_MV_MOD_REL: AfCH
7 gors7]

= A O
- Btx Ql=Z X

UBL|CE. (vivel, aace, titime)

- vel O] None @1 42 _global_velj 7} M-&& L|C}. (_global_velj Z27|%f2 0.0 0|0, set_velj Of
ol 4™ 7ts)

- acc O] None ¢! 4% _global_accj 7} M-EELICt (_global_acj Z£7|2t2 0.0 O|M, set_accj o
ol 4™ 7ts)

- time 2 XY AL vel, acc 2 ZAIBIL time 7|ZE2 2 XN2|E L|Ct.

- time O] None &! A2 022 XNz|ELICt

Doosan Robotics



amoves;j

 mod 7t DR_MV_MOD_REL 9| &< pos_list 2| Zt pos

2t M posOff CHEH MOHZEtEE

HO|ELILE (pos_list=[q1, g2, ..q(n-1), q(n)]E O|FHE W} q1 2 A|ZE CiH| HTHZE,

q(n2 q(n-1) CHE| SCHELE)

L MBI SWR M T3 220l 2

jo

K| JSHA| Gh& Lt

« 2|E
o ck:
0 43
S5t F
= 0fl 2
o< 493

DR_Error (DR_ERROR_TYPE)

PI%59| HolEE 2F A

DR_Error (DR_ERROR_VALUE)

ola=2| 20| RESHA| §E Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =& Of|2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al

ROS ZZ2iY O (v1.11)



83 BN B P
ofl =l
# O™ 1.q1~q5 EF/ot=s L2t 2E A% = 3% 20 D-Out
g0 = posj(0,0,0,0,0,0)
movej(q0, vel=30, acc=60) # X7|X(Q0)2 joint2M O|F
g1 = posj(10, -10, 20, -30, 10, 20) # posj H(@AEZ g1 F2
g2 = pOSJ(25 0, 10, -50, 20, 40)
g3 = posj(50, 50, 50, 50, 50, 50)
g4 = posj(30, 10, 30, -20, 10, 60)
g5 = posj(20, 20, 40, 20, 0, 90)
glist = [q1, g2, 93, g4, 5]
#q1~q52 AR TR st 2lAE(qlisy o
amovesj(qlist, vel=30, acc=100)
# qlist0f] olE d7E dEgES HESs 22212 FHE 2SR
# 30(mm/sec), ECH7FEE 100(mm/sec2) 2 S2IQ, BMA|Z FA|
# =38 Y
wait(3) #3272 Z2OY LASK (2H2 T
3)
set_digital_output(1, 1) # D-Out(121%{'2) ON
mwait(0) # DM0| ZEY U7X 2207 LASXK]

posj()/set_velj()/set_accj()/mwait()/amovesj()

Doosan Robotics



amovesx

8.29 amovesx

. s

H|&7|(async)& 22| movesx2MOZ async Hz2| Q0=
amovesx()0ll 2st ZMO| T=E|7| o st
MAIZLCE 2t amovesx()2F OO XK= EM

2 A3l amovesx() EM0| ZERE oIt

H[ 1)

« movesx(pos_list): ALK ZLSI0] pos_liste] EFO| ZEH(EX)eE =0 Cts Y

movesx()2t & L5t SEFetL Lt

St ME22 ZMXYEES ™Yo O|RE RFE

HH0| ALO|Ofl&= mwait() = check_motion()
M2 24 HF0{7b TIHZ|0ofof gfL|Ct.

« amovesx(pos_list): ST IK|OA SO pos_liste] BN E=EHEX)OJEet AR & =
Yy 4
- ol
ol ET) 712 EL
pos_list list (posx) - posx list
float velocity EE=
vel (v) None
list (float[2]) velocity1, velocity2
float acceleration ==
acc (a) None ) )
list (float[2]) acceleration1, acceleration2
time (t) float None EE A2 [seq]
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AF&X} 9|
olE 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: &L
DR_MV_MOD_REL: AfCH
2z g4
vel_opt int DR_MVS_VEL_NONE DR_MVS_VEL_NONE: 2i&
DR_MVS_VEL_ CONST: &

ROS ZZ2iY O (v1.11)
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amovesx

J orgy|

= A=
Lz o14E

=

K| &gfLct

- vel O] None 2! 7o
ol 48 Tts

- acc 0| None 2! 71—;— _global_acex 7t

o3 23 7ts)

_global_velx 7} H-& ELIC}. (_global_velx

(vivel, a:ace, t:time)

X 7|

g\

%252 0.0 0|0, set velx Of

S R=a
o=

LICt (_global_acex =222 0.0 O|H, set_acex Ofl

- vel O] StLto| QIXIE A=st A2(0|E 01 vel=30) Y& QIXH= mMo| Mo
gD, 24 z= MAzof Hlgstol A™E LT
- acc O BiLt| QRIS YT HR(OISE0], acc=60) LHE QXM= BMO| MII&E0|

[HQE' D:I 7|-7|-_+_E_

- time = E XlX‘IoI- 74 Ve|

M7t =0 BlEsto] 2 E L

acc £ FAISID time 7|E22 Xa|ELCt

- time O] None ¢! 4% 022 Xz|gLCL

o
o B2,

- ref 7} None
set_ref_coord

FO|EILIL} (pos_list=[p1

_g_coord 7}
FHo| 2 4 7ts)
- ref 2| IX}0JA DR_WORLD =
- mod 7t DR_.MV_MOD_REL 9| &A% pos_list 2| Z+ pos
P2,

MeE]|
o=

LIC}. (_(g_coord ZZIZt= DR_BASE O|O,

M2.40 O &2 HHOMT AL 7hSEL|C

&t M posOf CHEH MOHZEEE
~p(n-1), p(n)]2 O|FO{H I p1 2 AIZE CiH| HTHZE,

=
=

p(n)2 p(n-1) CHH| &THEHE)

- AN /DM Cfer 22t SEMES X JHSHK| REL T
A ze
vel_opt= DR_MVS_VEL_ CONST S (S52H) M& Al YHE d/d ¢ A2l & S=x40|
met S£2M80| =27tse = A0 0] ZR0| HEZEHM (vel opt= DR_MVS_VEL NONE)2 2
s MetE L
= 2[E
0 43
=5 R
ol
o2l a9
DR_Error (DR_ERROR_TYPE) OlAS0| HO|HE Q2 A
DR_Error (DR_ERROR_VALUE) OI=0| Zt0| S:|BIX| AS Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =5 0|2 Al A

ROS ZZ2iY O (v1.11)



DR_Error (DR_ERROR_STOP) TZ2OHM X FBF A

Of| &I

#O|X 1. x1~x6 ARSt= &
PO = pos;j(0,0,90,0,90,0)
movej(P0O)
x0 = posx(600, 43, 500, 0, 180, 0) # posx H(ZZHEE/RIA) x0 H 2
movel(x0, vel=100, acc=200) # ZX7|¥X| x0Z lineE2M
x1 = posx(600, 600, 600, 0, 175, 0) # posx H(SEE/REAM) x1 HQ|
x2 = posx(600, 750, 600, 0, 175, 0)
x3 = posx(150, 600, 450, 0, 175, 0)
x4 = posx(-300, 300, 300, 0, 175, 0)
(-
(

2teIE M A2 = 3= 20| D-Out >

Ml

x5 = posx(-200, 700, 500, O, 175, 0)
x6 = posx(600, 600, 400, 0, 175, 0)

xlist = [x1, x2, X3, x4, X5, x6] # x1~x6E HAR™ HEYSZ sl= 2|2 E «xlist H9|

amovesx(xlist, vel=[100, 30], acc=[200, 60], vel_opt=DR_MVS_VEL_NONE)

# AT RAXIO|M AIZSHO xlistOf Ho|E d7HE s dZEst= A&t
# S M2 X=X 100, 30(mm/sec, deg/sec), ZICH7tHE 200(mm/sec?),
# 60(deg/sec2)2 &4, ZMA|Z SA| 23 A
wait(3)  #3XZt T2 UAAFX| (2M2 Z
set_digital_output(1, 1) # D-Out(1H*{'d) ON
mwait(0) # ZMO| ZFg 7K =z 13

=
o
d )

LAISA

SERCET

posx()set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/movesx()
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amoveb

830 amoveb

= Jls

mjn

H|- &S 7|(async) & A0 movebZ M2 2 async XM2| 20= moveb()2t SLSHA SZfstH FEHA
sast = HIZ CHS 2t ek

-~

amoveb()0| 2$t BMO| BEE|7| Mo L= MER ZHXE2 ATH| 0|2 2LFE Y
AL 2t amoveb()2F O|0X|= 2MHHOl ALO[Of& mwait() B+ check_motion() =
AHE5H0 amoveb() B2 TEE 20st & MER ZM F™HOIL FME| = E ofjoFgtL|Ct

H| )

« moveb(seg_list): XX A ELUBIO] seq_liste] EFHO = (AN =0 CtE B A

« amoveb(seg_list): SXIAX|IOAN ZLUSI0 seg liste] EF = (EX)OIE}F BAQIOl FAl CHS
SRS
- %
ol L 71232 ET
pos_list list (posb) - posb list
float velocity EE=
vel (v) None
list (float[2]) velocity1, velocity?
float acceleration ==
acc (a) None ] )
list (float[2]) acceleration1, acceleration2
EE AIZE [sec]
time (t) float None *time K| Al, vel, accE FA|SID time
1= 2 N
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AF&X} HO|
olE 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: &L
DR_MV_MOD_REL: AfCH

ROS ZZ2iY O (v1.11)



J orgy|

- Gk olE XYL (vivel, a:ace, titime)

- posb_list = Z|CH 50 7H7HX| YL 4= ASLICH

- vel O] None 2! B2 _global_velx 7} &&& L|C} (_global_velx X£ZIgf2 0.0 0|, set_velx 0
ofsff ¥ Its)

- acc O] None ¢! &<, _global_accx 7t ®EE L|LE (_global_acex £21242 0.0 O],
set_acex Off 2J8 AH 7ts)

- vel O StLEO| CIXIE YTt HR(MES0], vel=30) LHE QIXt
SxM, Z&5Ees ME20| H2sto] AFE L Ch

- acc Of siLte| QIXtE YT ALOIEE0, acc=60) YLEE QX BMO| MIt&ZOf
H8ED, 27I&5 s M7t5 20 Hl25to] A& LT

- time 2 X B2 vel, acc & FAISHD time 7|E2E2 A2|ELCh

- time O] None @/ 2% 02& Xz[gL|Ct

- ref 7t None ¢! 4% _g_coord 7t MEELILC} ((g_coord =ZI4t2 DR_BASE O[O,
set_ref coord YO olsff HH 7t5)

- ref 2| QIXt0JA{ DR_WORLD = M2.40 O|&o| KT AT AL ZtsEL|Ct.

- mod 7} DR_.MV_MOD_REL 2| A2 posb_list 2| Zt pos = ¥ M pos Of CHet MCHEIEZ
Folg Lt

Ty

M

—

=of

rir
I»

B9

- M¥EMI SHo MO i3 Satel 2HTe XYSHA Y&LICH

- posb O A blending radius 7} 0 Q| Z%, AFEAL € QF7F LIEFEL|C.
- HLKE Line-Line segment 7t 22 WeE 7HE 42 Line 2| SEYH2Z ALEAL ¢
QFIt LIEFE LT

- SHE FUOM o W2 S 45 Yo S = B2 87

mjo

YX[SH|

Qo AHEA YHRFIF LIEHE LT
HAZ M sHDH0 et 2atel SR 2 X|/|SHK| @fsLCh
« 2| E
& g
0 45
=T ez
= 02|
DR_Error (DR_ERROR_TYPE) l==2| HO|HYHE 2F Al
DR_Error (DR_ERROR_VALUE) Ol4=0| /0| SF/SIX| LS Al
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amoveb

0f 2 a9
DR_Error (DR_ERROR_RUNTIME) C Extension 25 Of2] 24 A|
DR_Error (DR_ERROR_STOP) T2 AXH ZF A

= Of A

# O 1.seg11~seg162| B2EE M2 EM A2 £ 3X 20| D-Out
# Init Pose @ Jx1

Jx1 = posj(45,0,90,0,90,45) #X7| JointS X|

X0 = posx(370, 420, 650, 0, 180, 0) #X7| Task?|X|

# CASE 1) ABSOLUTE

# Absolute Goal Poses

X1 = posx(370, 670, 650, 0, 180, 0)
X1a = posx(370, 670, 400, 0, 180, 0)
X1a2= posx(370, 545, 400, 0, 180, 0)
X1b = posx(370, 595, 400, O, 180, 0)
X1b2= posx(370, 670, 400, 0, 180, 0)
X1c = posx(370, 420, 150, 0, 180, 0)
X1c2= posx(370, 545, 150, 0, 180, 0)
X1d = posx(370, 670, 275, 0, 180, 0)
X1d2= posx(370, 795, 150, 0, 180, 0)

seg11 = posb(DR_LINE, X1, radius=20)
DR_CIRCLE, X1a, X1a2, radius=20)
seg14 = posb(DR_LINE, X1b2, radius=20)
seg15 = posb(DR_CIRCLE, X1c, X1c2, radius=20)
seg16 = posb(DR_CIRCLE, X1d, X1d2, radius=20)
b_list1 = [seg11, seg12, seg14, seg15, seg16]
# OtX| 2t 4 R M (seg16)2| blending radius= FA|E
movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)
# RI|LAZ(UxNE Joint2 M
movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
#X 7| X[(X0)E line2M

(
seg12 = posb(
(
(

ROS ZZ2iY O (v1.11)



=

[

8% =M ¥

i
ot

AL
T

amoveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# AN RIK[O A A|ZESHO] seg11(LINE), seg12(CIRCLE), seg14(LINE),
# seg15(CIRCLE), seg16(CIRCLE) 22 O|F0{Zl HAEZ &£ 150(mm/sec)S
# FABIHEHE ST Mel) 22Y (ZSpoint= X1d2).
# Z& segment2| & (X1, X1a2, X1b2, X1c2, X1d2)0| A 20mm 2|0 =&}
nc!

=

# LS segmentZ blendingO| A|ZHE

wait(3) #3277t T2 UANFSX| (2H2 T
3)
set_digital_output(1 , 1) # D-Out(1#1X{'2) ON
mwait(0) # 2M0| Y WX Z2 I LASK|
- A FAO

posb()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/moveb()
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amove_spiral

8.31 amove_spiral

H|-& 7| (async) &A1 0] move_spiralZM 22 async X2| 20= move_spiral()2t &2stH SESHH
HO|E ¥ = HZE OHZ 2IS s LICL

amove_spiral()0f 23t ZM0| ZEE|7| O L4dts MER ZHXHEES QXY O|fRE 2F
£ dhMA|ZILICE  m2tAM amove spiral)Zt O|O{X|[E RMBHHO  AO|OE  mwait) L&
check_motion() 5 AFE3L0] amove_spiral) 2M T2E 2Qlst £ M22 ZMHHO| MLz
£ dfjofgtL|Cf.

0l

mjn

2 QU WA WHOR YY0| F7HeHD| 2|HEts Spiral motionDt FYHOR WS A
s sus 8 ol HEHO|AQ)

o
FLICE SIXIXIOIM 7|& ZHEA|(ref) RIES ZEA &2| axis S0 +5
Yoz HHHYHS SAl0 mat ol

« move_spiral: S IX|0| N ZESL0] spiralfF O B0 =Xt =0 S FE ¥
+ amove_spiral: HAXHKXIOA ZLSH0] spiralH Al 20| ZE(EX)0ILt EAHGOl FAl Ot

SRS

- ol
oy | X2 | =@ el EL
rev float 10 rev > 0 = 3™ 4= [revolution]
rmax float 10 rmax > 0 | spiral & ¥4 [mm]
Imax float 0 axis FH2 2 0|5t A2l [mm]
vel (v) float None velocity
acc (a) float None acceleration
time (t) float None time > 0 | & FHAIZE <sec>
axis
. . DR_AXIS_X: x&
axis int DR_AXIS_Z -
DR_AXIS_Y: y=
DR_AXIS_Z: z=
reference coordinate
ref Int DR _TOOL - .
DR_BASE : base coordinate

ROS ZZ2iY O (v1.11)



DR_TOOL : tool coordinate

user coordinate : AF&X} HO|

J gorgy|

=

A
ro
>
i
Rl
o
o
-
-
<
<

@
Q

[Y)

()

o

o+
(=
3

o

- reve spiral 2M2| & 3|T+E o|0jgtLCH

- rmax = spiral 242| Z|Cj HrAZ S o|0[gL(C}

“lmax £ Z2M B¢t axis o2 WIISts AHZ|E 2O|ZL|ct T, S5 B2 —axis W&
HrlgtL ot

- vel 2 spiral 49| 0|5 £ & o|0|gfLCt

- vel O] None @I &%, _global_velx 2| &M (%X £&)0| HEEL|CL (_global_velx
Z71Z2 0.0 0|0, set_velx 0| 28l M 7H5)

- acc & spiral 29| O|F 71L& olojgtLCt

- acc 7t None ¢ 42, global_accx RM 2f(HZ 7k&x)0| M-EELICH (_global_acex
X212 0.0 0|0, set_acex Of 2Jslf M 7hs)

- time S KT 42 vel, acc & FAISID time 7|22 AN2|ELCH

- time O] None @/ 2% 022 Xz[gL|Ct

- axis £ Spiral Z40| Fo|dt= HHO| #=2]Q HZ Fo|gL|Ct

- ref £ spiral 20| Fo|st= 7|& AEAE 20|t

- ref 2| QIXt0ofA{ DR_.WORLD & M2.40 0|42 H{TO| Mt AL JHsEHLICE

- Mo oMo Cfst 220 2P X|YsHR| Y& L C

- 42 44 Al Spiral 220 st 2™ ItEEE AMSIO gf0] E F AFEQ ZMZS
25t0] of2{7 HMLIEHE &= UASLICH
O] B2 vel, acc == time S X

o

mjo

A =YSte AS HEELICL

- 2[H
0 =k
843t °F

= o2

nx
o

DR_Error (DR_ERROR_TYPE) l=E9| HO|HAE 2F Al
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amove_spiral

o2l Ck
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0f2{ 2 A|
DR_Error (DR_ERROR_STOP) T2 ZH 2 A

Of| =

## hole search
# (X7|I¥X 2 BH Tool-z&29| 3™ME
2|4

# 30mmEtA(rmax) 2 & 9.53

Z Tool-X/YHHO|A 00fA

Ho
1(revmax)= ot SA[0| Tool-zHe2 =

50mm(Imax)

# O|S5t= spiral A2 200 &Edt= 2H, ZHA|E = 3% Z0f
# D-Out(1H*{ ')

JOO = posj(0,0,90,0,60,0)

movej(J00,vel=30,acc=30) #XI7|XtM 2 JointO| =

amove_spiral(rev=9.5,rmax=30.0,Imax=50.0,time=20.0,axis=DR_AXIS_Z,ref=DR_TOOL)
wait(3)

set_digital_output(1, 1) # D-Out(12Xx{'d) ON
mwait(0) #Z2M0| HEULIIX| CH7|

ROS Z=212iY OfF (v1.11)



L NI

: tool- X

. B Yo

set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/move_spiral()

832 amove_periodic

= 7S

H| & 7|(async.)2A19| move_periodicZ2M 22 async X2 2|0 move_periodic()2t & LstH SZ5t
H FHOE P 2 HE CFF 2tRlS F™TLICL
amove_periodic()0ll 2|3t 20| ZFEE|7| Mo LSt MER ZMXH2 AT 0
S LHAZLCH [m2tA  amove_periodic()dt O|O{X ce
check_motion() 58 AFE3I0 amove_periodic() 28 Z2E 20l = MZR ZMHHO| T
L= & offofgtL|Ct,

O] HHO = HAMAKIOA Al SUEMOE YHE 7|E HEA(ref)Q] 2 F(ET U 3|H)
O CHF Sinedt 7|HICZ2 FI|ZME L 2t axisd 22| §42 amp(amplitude)2t
F700| Qlsff 2780 7S AlZtnt F 24 AZE2 F7|, BhE 8l 30 oo MY E L

H| )

« move_ periodic: XX A ZELSIY periodic HAC| B0 ZEER)sH =0f Cf

ajo
ol

2
=)

1
o2

« amove_ periodic: XX Al Z2SI0] periodic HHC| 20 ZEH(FEX)HELL A Q10|

ot By 4

I
>
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amove_periodic

- ol

i

iay | ez

o

. Amplitude(-ampOl Al +ampAtO]
list (fl - <
amp ist (float[6]) O<amp 2 M) [mm] or [deg]
) float or ) )
period ) O<period period(1F7] &8 AlZh[sec]
list (float[6])
atime float 0.0 O<atime Acc-, dec- time [sec]
repeat int 1 >0 g 2
reference coordinate
DR_BASE : base coordinate
ref int DR_TOOL - .
DR_TOOL : tool coordinate
user coordinate : AFEX} HOJ

ROS ZZ2iY O (v1.11)



J dorsy)

- amp = XZE(@mplitude)2 2|0|SHH, 2t ZH(x, v,z rx, ry, rz) 22 amp & 22 St 6 74
0| list FEHE L=-HSioF BLCE Ch F7| 2ME TASHK| e F YE2 amp E
0°=2 YUHG|OF TLICE

- period = oiig 3k ZMOl 13| HtE AI?_* o|olst, 2t F(x, y, z, rx, ry, rz) & period &
USE St T 670 A4 list HENE [SHAL; CHEZIS YsHorgtLCt

- atime & FI7|ZMO| A|ZRtDF Bo| Jp ol zZb& A|ZHS o|O|stL|Ch 3 E JpzhsA|Ztat
ZChF71*1/4 5 2 440 HEELICE YHE JtEE AZHo] MY ZMAIZEC] 12 8
Ztete d< ofg{7t gL ct

- repeat 2 7t  period U2 7= FHCIE F)2 = A5 FoIstH, olof w2t F
SH A[Zto] ZEEULE LA Fo| HhE sl 24 AlZH)| ot Xts Z2FE L.
- 20| Y FREHE 4% TE A7 AE.* XLt LX[BHA StEE LHHX| F 242

AN

Lt
71F & B40| BREY| Mol BX BRY + YELCL BE %0| BH0| SA FREX
St 79 ZHTR0IMSl ZRE OfF A0 MOl LT BRI ARE o
0|0|X|S HxSHIAIR

CASE-1) All-axis motions end at the same time
move_periodic(amp=[100,100, O 0,0,0], period=[3.2,1.6,0,0,0 D] atime=3.1, repeat 2, ref=DR BASE]

Ta

'
- ' ] -
'
'

: ' i : :
: ‘ : R
: : - . ; ; Pl
' H . ' ' H . ~ '
. H . . [ ' \\.I
. i - ] .
' H Approach Traj.(Movel) :-= L : : : T
" ~, "
: 1 : Traj. (Movel) :
L . B "
. H ' H "
. H *a ' » ]
" - A ] "
. L. . : .
. e e "
- - "
H P HE S )
. LT " H ~3 '
ar" H . o] [
- ' H R
' H ' ! A
: H o ‘ T,
: ' . .- ' S
' Ce e 4 \
. - ' .
. - ~ .- ¥
s s ~ e "
" - :
- - - _t
et Per|od|c Traj (CASE 1] - P,
. ,-""‘-\. -"}\-
. - . .
o S L ==
-7 E - s -~ - - "‘”- S
~ - ~ - - - -
~ ’_.“ ~. Lem TN __-.:‘ SaLeT ‘_- L “\
'_\,» S - S .— ~ ‘_,\\‘_ St
=" ~ - Tae=" AN . - PE
~ - ~ P ~ -=< L -~ .- -,

»z - P ~ P ~a - - - ~ -’
e <z Ml e -~ e - P ‘e P
> - P2 S - -~ .= - pe

Sal LeT tay L= T T e LT e L= -~
- . . . JUTE A oa AL e -
- Y - - - ~ - ~ "
.- . T .- .. - . _rar
-= ~ - - - - - - ~ -
= he - e s P ~ .- - .
~ .~ -~ - ~ =T T = =
~ L SN s . .= ~a Pl R
o - ~. __-\'\.\_ .- . ’_," . "'."\\\
e’ hES .- e P e ~ L, ~.
- - . - ~ - - RN ~

- ref £ BHE 2MO| 7|F AEAE 2o0gL|Ct
- ref 2| QIX0lA DR_.WORLD = M2.40 O|&ro| KT MPt A 7}sEhL|C.
- BNATEH W A ZOISE 27 Ylste 49 TH32l A z
2 AE Mgkt
|t £ =T & (amp)*2*pi(3.14)/F 7| (period)

mjo

2t
o
s

©f, Z=Z=10mm, F7|=1 X9 AL %|f&E=62.83mm/sec)
- Mo MO SHEM0| Cfer 229 ST 2 X|_/ASHK| UEL|CE
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amove_periodic

- 2ls
0 45
g+ °8
= 0f2|

DR_Error (DR_ERROR_TYPE)

Pl=S2| HOHYE 2F Al

DR_Error (DR_ERROR_VALUE)

ol=2| gto| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =& 0|2 ZA A

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= Of A

PO = posj(0,0,90,0,90,0)
movej(P0O)

amove_periodic(amp =[10,0,0,0,0.5,0], period=1, atime=0.5, repeat=>5, ref=DR_TOOL)

wait(1)
set_digital_output(1, 1)

mwait(0)

# ToolZtEA x=(10mm3ZE, 1%

# RME F 55 Ht=

o
# periodic 284S A|A5ta 1=

|

- B

BYof

set_ref_coord()/move_periodic()

ROS ZZ2iY O (v1.11)
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8 oM A o
833 mwait(time=0)
- 75
MEE 2M HHOQ Chg 2telel 2 HHO Atoo] Ch7| AlZkg AFeLC 7|
AZH2 time[sec]Off 2t AlZtof map ErapE |t

time float 0 DM BH 2 7] AlZt [sed
. EI Eq
o a9
0 43
25U F
ofl |
ofl 2| 4o
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESIK| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2] & A
DR_Error (DR_ERROR_STOP) D22 ZH ZE A
of| |

#O[H 1. q02 ZHAIE = 3x 20| q122 A ZHAFGX|IHA| 7|5 ALH}
q99& 0|5
q0 = posj(0, 0, 90, 0, 90, 0)

amovej (0, vel=10, acc=20) # q02 2N W ZA| CtZ Y =
wait(3) #3272 2™ LA SX|(2HE2 T
£

gl = posj©O, 0, 0, 0, 90, 0)
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mwait(time=0)

amovej (q1, vel=10, acc=20)
#90 2¥S FAXl(ra LA} S
# blendingdt= 2N %

Al DUPLICATE blending)st q122 FH
mwait(0)

A B
Yy
=S
o

2 7K =20 LA SX|
q99 = posj(0, 0,0, 0, 0, 0)
movej (q99, vel=10, acc=20) #qI92E XQIE EM

2

3 FYof

wait()amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amoveb()/
amove_spiral()/amove_periodic()

ROS ZZ2iY O (v1.11)



834 check_motion()

OF
=
Il
>—
.
o
)

o
=

= Z2|E (TBD)

0 DR_STATE_IDLE (=39 2M0| ¢i8)
1 DR_STATE_INIT (2N QA )
2 DR_STATE_BUSY (ZM0| £=3 =)
= 02
of| 2| Ay
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 02| A A
DR_Error (DR_ERROR_STOP) DO ZA FE Al
= Of| 5|

#1.q022| H|S7|2H8 & ZH0| AES A[XSHH CHEEM(q99) BE ¢
q0 = posj(0, 0, 90, 0, 90, 0)
99 = posj(0, 0, 0, 0, 0, 0)
amovej (q0, vel=10, acc=20) # 0= 2
while True:
if check_motion()==0: # EMO| &AZ = AL
amovej (999, vel=10, acc=20) # q99& ZPIE ZH
break

if check_motion()==2: # ZM &0 AL

rz
#g
¥
=
n
oo
08

I

pass
mwait(0) # Z2AMNO0| ZES IYNIX| T2 UASXK|
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@ check_motion()

1 ol

movej()/movel()/movejx()/movec()/movesj()/movesx()/moveb()/move_spiral()

|

r

/move_periodic()/amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amov

eb()/amove_spiral()/amove_periodic()

ROS ZZ2iY O (v1.11)



= 7S
T 2 S FX|YLCCh QxR 2= st modeOf W2t CHEA FX|SHH Estop=
HMelot 2= Stop ZEE oM £AStL A= 72 ZHS GRS
- ol
ol4 ELY 7122k Mo
stop mode
DR_QSTOP_STO: Stop Category 1
st_mode int - - DR_QSTOP: Stop Category 2
DR_SSTO: Stop Category 2
DR_HOLD: emergency stop
- 2|E
2 ek
0 48
g4k °F
= 02l
ol 2| a9

DR_Error (DR_ERROR_TYPE)

QIS0 HOlEY 2F A

DR_Error (DR_ERROR_VALUE)

ola=2| 20| REOHA| S Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =5 0|2 2Al A

DR_Error (DR_ERROR_STOP)

Z2O" 3H & Al

Doosan Robotics



stop(st_mode)

= OffH|

#1.x122 0|5 A% 2Z& 20| Soft StoplL=zZ EM &
p0 = posj(-148,-33,-54,180,92,32)

movej(p0, v=30, a=30)

x1 = posx(784, 543, 570, 0, 180, 0)

amovel (x1, vel=100, acc=200) # x12 2 EM Bl ZA| C}
wait(2) #2XZt TR AA| FX|

stop(DR_SSTOP)  # Soft Stopst0] =M HX|

ojo
og
o
>
o

ER-E

movej()/movel()/movejx()/movec()/movesj()/movesx()/moveb()/move_spiral()

o]

r

/move_periodic()/amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amov

eb()/amove_spiral()/amove_periodic()

ROS ZZ2iY O (v1.11)



8% M A
8.36 change_operation_speed(speed)
= 718
4SS £E ZPUCL QAXts ox HAYE 20| et driHel HES HEER
ghitet ez 101M 1007HX|29] e HSLIth metM 502 A 28& £=29] 50
Percent2 £= & EQICt= 20| YL|Ct,

speed int - operation speed(1~100)
« 2|H
2 My
0 45
g4k oz
= 02
o<l 4%
DR_Error (DR_ERROR_TYPE) Ql==9| HOIHAE 25 A
DR_Error (DR_ERROR_VALUE) Ql4=9| Zto] S FSIX| AUS A

DR_Error (DR_ERROR_RUNTIME)

C Extension =& Of|2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al
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change_operation_speed(speed)

= OffH|

change_operation_speed(10)
change_operation_speed(100)

#1.q02 X|E £ 28 3 X FE9 20%=2 24
g0 = posj(0, 0, 90, 0, 90, 0)

movej (q0, vel=10, acc=20) # 902 10mm/sec SEE 0|5
change_operation_speed(10) # 0|3 Al BE DM &= XH £E9|
10%

gl = posj(©, 0, 0, 0, 90, 0)

movej (q1, vel=10, acc=20) #q122 Tmm/sec £ E(10mm/sec®| 10%)Z O|
=

change_operation_speed(100) # 0| ML= B BN H & XEHEEO
100%

movej (q0, vel=10, acc=20) # 902 10mm/sec =2 0|5 (10mm/sec?]
100%)

12 Yo

movej()/movel()/movejx()/movec()/movesj()/movesx()/moveb()/move_spiral()/move_

id|

r

periodic()/amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amoveb()/a

move_spiral()/amove_periodic()

ROS ZZ2iY O (v1.11)



=

[

8% =M 1

i
ot

AL
T

837 enable alter motion(n,mode,ref,limit_ dPOS,limit_
dPOS_per)

= Jls

2 g5 M240 0|42 HHEOMI AL 7Hs Bt

B2 +3 7lss 243 UL 2 4489 Tel F7I= 100msecOlH Y= QX
ng 2850 d2 g F(n*100mseq)E BE & = AFUCL &= X modeS
S8l alter motion()Q Y2t 205 27tK| RE(RNE BE, SEY BE) T oLt
2 MEisto] M8 2 4 UAELICH FHY HEO| B Aol ZMF R0 oidt HoH
SEAX/ANLE B2 80| ©E UL S22 ZEO| F2 HZ HXo A
H SEAX/AMO LHE SE/X/AMUSZ B2 +ZF0| Foteof @S Lo
28 A% refE SO ZIE AEAES 28T + USHCL YH YA} limitdPOS,
limit dPOS_perg &oll 2t 2 FHY, S22 tAXE 28 & = UFHLL SHAK
S HoLt= 91X 2ol StAXIo "ot gio2 = sFYo| W =8 Ut

AL
n 9_|_|_
ol4H A2E 7122 EE
n int None B2 e F7]
22 =3 2E
mode Int None - DR.DPOS: ==z
DR_DVEL : S8

reference coordinate

DR_BASE: base coordinate
ref int None - DR_WORLD: world coordinate
DR_TOOL: tool coordinate

user coordinate; At2AF H9|

Hem 2t olsE M at[mm]

limit. dPOS | list(float[2]) None o
SFEHM Zf o 2™ KT 2deg]
RNEHM 2f . Ol HeH 2 mm]
limit_dPOS_per | list(float[2]) None N N
SRR ZF o 2[TE XS Zhdeg]
7 o7

- alter motion()2 AF2X} thread LHO|MEH SEHgtL|CE
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enable_alter_motion(n,mode,ref limit_dPOS,limit_dPOS_per)

- ref 7} None @/ &, _g_coord M-&(_g_coord Z7|4t2 DR_BASE O|H, set_ref_coord &Z O
oI5| M Tts)

* limit_dPOS, limit_dPOS_per & 285t @& Al +8E, S22 SAE M5
Lt
= 2|
2t 4y
0 48
24+ °F
= 0fle

*

DR_Error (DR_ERROR_TYPE)

Q1450 GlO[EYE 27 A

DR_Error (DR_ERROR_VALUE)

ro
10
ot

0| F=HA|

52
mjo

+ A

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 & Of2] 24 A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al

= OffH|

def alter_thread():

alter_motion(dX)
dX = [10,0,0,10,0,0]
JOO = posj(0,0,90,0,90)
X1 = posx(559.0, 200, 651.5, 180, -180.0, 180)
X2 = posx(559.0, 200, 400, 180, -180.0, 180)
movej(J00,vel=50,acc=100)
enable_alter_ motion(n=5mode=DR_DPOS, ref=DR_BASE, limit_dPOS=[50,90],

limit_dPOS_per=[50,50])

ROS ZZ2iY O (v1.11)



F2 47 75 was

# o o
# MEF7]:(5*100)msec, 2EFXMEF J|EXEAHO|A
# XY X eh50mm,90deg, =& Heh:50mm, 50deg

th_id = thread_run(alter_thread, loop=True)

movel(X1,v=50,a=100,r=30)
movel(X2,v=50,a=100)

thread_stop(th_id)

disable_alter motion() # A2 £ 7|5 H|Z2Md3}

SERCET

alter_motion(pos), disable_alter_motion()

Doosan Robotics



alter_motion([x,y,z,rx,ry,rz])

8.38

N

oIr

rhr
ok

ol

o oror=

& QIXt posOf siEst= AT

>
Sl
10

- alter_motion()2 A2 X}l thread

J orgy

- alter_motion()2 enable_alter_ motion()2 S AEEH7|s0|

TR

MK ZF¢

- enable_alter_ motion 2] 8™ Zt

+ A HCL

- pos 2

£ M2.40 0|42 HHEMT ALE 7t

8

alter_motion([x,y,z,rx,ry,rz])

L|ct.

4

LHOff A

—

gdst & 0T
limit_dPOS, limit_dPOS_per Of M2t Z2 ¥ 2HE

HISEZ S Fixed XYZ 2 A 8}0{0F EL|C}

pos list (float[6]) - position list
= 2|E
3 a9
0 45
S5 F
= 02
0j 2 a9
DR_Error (DR_ERROR_TYPE) OI4E0| HO|EE QE A
DR_Error (DR_ERROR_VALUE) Rl=0| 740| FRSHA| %2 Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 & Of 2] 2 A

DR_Error (DR_ERROR_STOP)

TZ2OH X FBF Al

ROS ZZ2iY O (v1.11)
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def alter_thread():

alter_motion(dX)
= [10,0,0,10,0,0]

JOO = pos;j(0,0,90,0,90)
X1 = posx(559.0, 200, 651.5, 180, -180.0, 180)
X2 = posx(559.0, 200, 400, 180, -180.0, 180)

movej(J00,vel=50,acc=100)

enable_alter_motion(n=10,mode=DR_DPOS, ref=DR_BASE, limit_dPOS=[50,90],

limit_dPOS_per=[10,10])
# A2 22X 7|5 M}

# MMF7|(5*100)msec, RESHZ 7| EA:H|0|A
E

A A

o
# T8 KH$H50mm,50deg, B & M $H10mm, 10deg
th_id = thread_run(alter_thread, loop=True)

movel(X1,v=50,a=100,r=30)
movel(X2,v=50,a=100)

thread_stop(th_id)

disable_alter motion() # A2 =4 7|5 H&H3}

12 o]

enable_alter_motion(n,mode,ref,limit_dPOS,limit_dPOS_per), disable_alter_motion()

K

r
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disable _alter motion()

8.39 disable_alter_ motion()

- s
£ B+E M2.40 0|4 HTOA T A ZHsEHL|CE
42 23 Jlsg Hlgdgst gt
- 2§
0 43
S eF
= 02
o] ck

DR_Error (DR_ERROR_TYPE)

Q1450 ClO[EE 2F A

DR_Error (DR_ERROR_VALUE)

ola=2| 20| RESHA| §E Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =& Of|2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al

= Of| A

def alter_thread():

alter_motion(dX)

dX = [10,0,0,10,0,0]

JOO = posj(0,0,90,0,90)

X1 = posx(559.0, 200, 651.5, 180, -180.0, 180)

X2 = posx(559.0, 200, 400, 180,

movej(J00,vel=50,acc=100)

-180.0, 180)

enable_alter_ motion(n=10,mode=DR_DPQOS, ref=DR_BASE, limit_dPOS=[50,90],

ROS ZZ2iY O (v1.11)



limit_dPOS_per=[50,50])

# A2 X J|s oA

# MMFT](5*100)msec, REFEE, 7| EXEA:H 0| A
# F&Z X °H50mm,50deg, 2 HTH10mm, 10deg

th_id = thread_run(alter_thread, loop=True)

movel(X1,v=50,a=100,r=30)
movel(X2,v=50,a=100)

thread_stop(th_id)

disable_alter motion() # A2 =4 7|s H&H3}

12 o]

It

enable_alter_motion(n,mode,ref,limit_dPOS,limit_dPOS_per), alter_motion(pos)
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get_control_mode()

9. Mo ExX g

9.1 get_control_mode()

= Jls

M Mo ZEE 2|HELCH

AL
'?_l'r

-~

e Ateh 8l

ojo

- 2

HMojze

int 3 : Position control mode

4 : Torque control mode

= 02
DR_Error (DR_ERROR_RUNTIME) C Extension 2 & Of2] 24 A|
= Of| 5|
mode = get_control_mode()
- T FHO|
g Abe Sl

ROS ZZ2iY O (v1.11)
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9.2 get_control_space()

HMojze

int 1 : Joint space control

2 : Task space control

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension 2 & Of2] 24 A|

= Of A

x1 = get_control_space()

Doosan Robotics



get_current_posj()

93 get_current_pos;j()

©
@]
L,
H
X
N

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2] A A|

= OffH|

g1 = get_current_posj()

ROS ZZ2iY O (v1.11)
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94 get_current_velj()

| —
= J|s
HAX 2 £z E 2[EHBL T

—= T

AL
L

-~

Qe

Are @t

ojo

float[6] Joint speed

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2] A A|

= Of A

velj1 = get_current_velj()

2

. A YO

get_desired_velj()

Doosan Robotics



get_desired_posj()

95 get_desired_posj()
= J|s

SAMe| SH(target) ZHEZZ  E2[HTHLICE TH movel, movec, movesx, moveb,

move_spiral, move_periodic 00| A= A8 = gi&LIC

- 9l
SiE At Qs
= 2|E
pos;j oH- 2zt
= 02
0f 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A
DR_Error (DR_ERROR_INVALID) FROHK| %2 FHO
= Of| 5|

jp1 = get_desired_posj()

get_current_posj()

ROS ZZ2iY O (v1.11)
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9.6 get_desired_velj()

= Jls

SIMO| ZH(target) 2HE J{TE 2|HTYLICE T movel, movec, movesx, moveb, move_spiral,
move_periodic FAO0|M= At8E £ gi&LICt

AL
JIE

float[6] S5 28 5
= 0l
ofl 2| A9
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_INVALID) SRS 2 FHO

= Ol
veljl = get_desired_velj()
n 2k

2 o

get_current_velj()
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get_current_posx(ref)

9.7 get_current_posx(ref)

7ls

oA EfA3 EtEAQ| XpM|QF solution spaceE 2lERLICE O] U} XtM[= base coordinate £ 7|&

o= gL}
- ol
ol EL 7123t My
reference coordinate
DR_BASE : base coordinate
Ref Int DR_BASE )

DR_WORLD : world coordinate
user coordinate: AFA} H9|

7 o7

- ref M2FA| DR BASE 2 M EE!L|C},
- ref ©| QIXtOA DR_.WORLD & M240 O|A9| H{HO|AMBH AR JHs8tLCt

= 2|E
2 T
Posx Task space point
Int Solution space (0 ~ 7)

= 02

DR_Error (DR_ERROR_RUNTIME) C Extension 2 & Of 2 2 A]

= O

x1, sol = get_current_posx() #x1 w.r.t. DR_BASE

ROS ZZ2iY O (v1.11)
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9.8 get_current_tool_flange_posx(ref)

= J|s
L= J|EXEA (ref)0 SiESt= T & EUA| Z=E 2|HPYLICL F, tcp=(0,0,0,0,0,02 X
2 g|Hdst= A2 oot
- oA
ol e 7123t My
reference coordinate
- DR_BASE : base coordinate
ref Int DR_BASE
DR_WORLD : world coordinate

user coordinate: AFA} H9|

/ aopg7)

ref 242FA| DR BASE 2 X &=/ L|C}.

ref 2| QIXI0|A DR_WORLD = M2.40 O|A9| H{F OBt AL 7H5EiL|CH
« 2|E

Tool flange2| pose

= 0fl2

Ad
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A

= OffH|

x1 = get_current_tool_flange_posx() #x1 : BASE ZtEH| (7| 2ZH0IM 2| flangeE=
x2 = get_current_tool_flange_posx(DR_BASE) #x2: BASE ZtEA 0 M Q| flangeE=
x3 = get_current_tool_flange_posx(DR_WORLD) #x3: WORLDZEIE A 0| A 2| flangeZ=
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get_current_velx(ref)

929 get_current_velx(ref)

reference coordinate

ref Int DR_BASE - DR_BASE : base coordinate

DR_WORLD : world coordinate

/ gotg)

- ref M2FA| DR BASE 2 X E!L|C},
- ref O QIXtOA DR_WORLD &= M240 O|A9| HHFO|MBE A 7HsEHL| T

= 2|

float[6] Tool velocity

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of|2] &4 A

= OffH|

velx1 = get_current_velx() # velx1 : BASEXIEA (7| 282 £
velx2 = get_current_velx(DR_BASE) # velx2 (=velx1): BASEXIEA Q| £ =
velx3 = get_current_velx(DR_WORLD) #velx3 : WORLDZIEA 2| &=

i

. B3 ByYO|

get_desired_velx()

ROS ZZ2iY O (v1.11)
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get_desired_posx(ref)

9.10 get_desired_posx(ref)

- ol
ol EL 7123t My
reference coordinate
DR_BASE : base coordinate
ref Int DR_BASE )

DR_WORLD : world coordinate
user coordinate: AFX} H9|

7 oz

- ref M2FA| DR BASE 2 X E!L|C},
- ref ©| QIXtOA DR_.WORLD & M240 O|A9| H{HO|AMBH AR Jts8tLCt

float[6] Tool velocity

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension 2 & 0f 2 2 A]

= O

x1 = get_desired_posx() #x1 w.r.t. DR_BASE
x2 = posx(100, 0, 0, 0, 0, 0)

x3 = posx(0, 0, 20, 20, 20, 20)

pos = x3

DR_USR1=set_user_cart_coord(x1, x2, x3, pos)
set_ref_coord(DR_USR1)

ROS ZZ2iY O (v1.11)
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xa = get_desired_posx(DR_USR1) #xa w.r.t. DR_USR1

xb = get_desired_posx(DR_WORLD) #xb w.r.t. DR_WORLD
- 2+ 210

-_L- O

get_desired_posx()

Doosan Robotics



get_desired_velx(ref)

9.11 get_desired_velx(ref)

. 7|

olr

UHE I|EZtEA (ref)0f SHESH

o
—_
movesj HHOO M= ALEE = & LICH

o

AL
. o%
A
=T

reference coordinate
ref Int DR_BASE - DR_BASE : base coordinate
DR_WORLD : world coordinate

J orsy|

- ref M2FA| DR BASE 2 X E!L|C},
- ref ©| QIXtO|A DR_.WORLD = M240 O|A9| KO MEE A2 JHs8tLCt

float[6] Tool velocity
= 02
0f 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_INVALID) FRSHK| %2 HHO
= Of| 5|

vel_x1 = get_desired_velx() #vel x1: BASEZIEA (7| 2ZH0IAMQ E9 EEEE
vel_x2 = get_desired_velx(DR_BASE) #vel_x2 : BASEXtEA O A2 E2| SELE
vel_x3 = get_desired_velx(DR_WORLD) #vel_x3 : WORLDEtEAH A2 EC] SESZE
2t 3of

get_current_velx()

id|

r
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get_current_solution_space()

9.12 get_current_solution_space()

= Jls
Xl solution space #t2 2|EHTHL|CH

AL
JIE

-~

e Ateh 8l

ojo

- Bl

int Solution space (0 ~ 7)

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A

= OffH|

sol = get_current_solution_space()

ROS ZZ2iY O (v1.11)
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9.13 get_current_rotm(ref)

UHE ZIEZRA(rel)0l St M B2 2ATAES 2HSLICH

reference coordinate

ref Int DR_BASE - DR_BASE : base coordinate
DR_WORLD : world coordinate

J orsy|

- ref 442FA| DR BASE 2 X EL|Ct
- ref 9| QIXIOIIA DR_WORLD & M240 O|&2| HHO|MEH ALE THsRLICH.

float[3][3] Rotation matrix
= 02
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
= Of X

rotm1 = get_current_rotm(DR_WORLD) #rotm1 : WORLDZIEH 7|& 3| ™32 (3x3)
# A2 3X3 matrix2 M ELCL
rotm1[0][0] rotm1[0][1] rotm1[0][2]
rotm1=[rotm1[1][0] rotm1[1][1] rotm1[1][2]
rotm1[2][0] rotm1[2][1] rotm1[2][2]

— —
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get_joint_torque()

9.14 get_joint_torque()

= 7ls
Hnf molEol MM £3 ghe 2lguc

AL
JIE

CERV

gjo

- 2|H
float[6] JTS EAZ)
= 02
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
= Of| 5|

j_trq1 = get_joint_torque()

get_external_torque()/get_tool_force()

ROS ZZ2iY O (v1.11)
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9.15 get_external_torque()

GXf 2t 2HEOAM 2o Qg Ysts EA ¢S 2|HELL

float(6] ol2{of o8 WAl =33t

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of3] & A|

= Ol H|
trg_ext=get_external_torque()
- B3 PO

get_joint_torque()/get_tool_force()

Doosan Robotics



get_tool_force(ref)
9.16 get_tool_force(ref)

- 7

=
o

1 U2 2lELCE =3 ol &
ZHE A (ref), 2HE(Moment)= Tool XtEHE 7|ZE2 2 gL Lt

Sl (Force)2

reference coordinate
Int DR_BASE

DR_BASE : base coordinate

DR_WORLD : world coordinate
7 gors7|

ref 242fA| DR_BASE 2 X EElL|C}.

ref O] QIXO|A DR WORLD &= M2.40 O|Ao| HHHO|A D AR ZhsEhL|CL
= 2|E

float[6]

Toold| 2&3l= 2™

= 0fl2

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 & 0f 2 2 A

= OffH|

force_ext = get_tool_force()
. B3 ByYO|

get_joint_torque()/get_external_torque()

ROS ZZ2iY O (v1.11)
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get_solution_space(pos)

917 get_solution_space(pos)

Solution space %t

mjo
4

gt
I
o

posj posj =
pos - e
list (float[6]) position list

0~7 Solution space
= 02
ofl 2| a9
DR_Error (DR_ERROR_TYPE) Pl+=E09| HO|EHA 2F Al
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESHKA| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A
DR_Error (DR_ERROR_STOP) D22 ZH ZE A
= Of| 5|

gl = posj(0, 0, 0, 0, 0, 0)
sol1 = get_solution_space(q1)
sol2 = get_solution_space([10, 20, 30, 40, 50, 60])

get_current_solution_space()
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105 7|6} 9 U obM 2

og

AL
T

10. 7|Ef 278 A

[ -

otx{ 3}z

| M

oo

AL
— L T

10.1 get_workpiece_weight()
= J|s
HA=o| FAHE FHESH0] 2L T
= Ol
e AbE Qs
- 3|E
2 T
0 O|&el gt =28 FA

sS4 28
= 02

ofl 2| a3

DR_Error (DR_ERROR_RUNTIME)

C Extension 2& Of|2] 24 A

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A

= Of A

weight = get_workpiece_weight()

. A YO

[

set_workpiece_weight()/reset_workpiece_weight()
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reset_workpiece_weight()

10.2 reset_workpiece_weight()

- 7

olr

2o BAE FESHI| ® Lne|F9 X7|3HE @Il Mol RAZEE x7|3tL T
AL
JIE

He Arg gl

(o]3

- 2|H
4 A9
0 43
ST =
= 0l
ol Ad
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) mza ZH 2 A
= Ol H|

reset_workpiece_weight()

set_workpiece_weight()/get_workpiece_weight()
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10% 7|EH 4% U oFH B2

—_ -

og

AL
L

A
=
name string - EIX] HEHEO S5& & 0|8
« 2| E
3 Ay
0 845
S8k F
= 02
0f 2| a3
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
DR_Error (DR_ERROR_VALUE) Ql=0| Z40| FESHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of 2] 2 A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al

= OffH|

set_tool ("tool1") # TPO|A SE23t "tool1" o] MEE T E8I0 Tool2 MHETHC}

set_tcp()
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set_tool_shape(name)

EIXIHEHES SEE & dd & oA L=HE name?l tool H&E gt L Ch

name string - EIX] MEHEO §Z& & shape Ol
- 2|H
3 Ay
0 43
S =
= 02
of| 2| a3
DR_Error (DR_ERROR_TYPE) Pl=E2o| HO|EHAH 2F Al
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESIKA| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) D22 ZH ZE A
= Of X

set_tool_shape("tool_shape1") #TPOA| SFEl "tool_shapel1'Q| HEE =/ d3} SICt
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10 7IEF 278 3 obF 2H

—_

og

AL
T

105 set_singularity_handling(mode)

» 7|5
task motionO|A] £0|F Q| S Z path deviationO| Hdlgt Z2 L

| 2t
7b MEf g 5 QUEE $FL|CH modell HF2 ofefiet 22 MFo| 7
- A=3|O 2 E(Default) : DR_AVOID
- ZE M :DR_TASK STOP
e 7rtﬁ : DR_VAR_VEL
712

o ox

rui
_L
rlo
A
on T-
ot
£
I-D
[m
o'
=2
ie)
nx
ol
lo
ox
Ho
Jm
je)
oA
|0
HU
ro
rot
MHT
e
o
0x
mjo

0%k
[0

S
Al path tracking 755!5—"'}57f 7:|F—+—°=|*L|Ef. B2 M 479l g2 singularity 2
2 SQHEd0| 2dY 71590 A= 81, 72

Tasks S2YLICL &&= 7t 439 E2 50|

path tracking §&=& =QL|Ct X2t E0|H
C},

s
Q
3
5
Q@
=
>
A
1l
o M
J
Of
=
el
n

o rg
x 0

-

DR_AVOID : AtF 2|O| RE
DR__TASK_STOP : &%/ Warning/ Task

mode int DR_AVOID =z
DR_VARVEL : &= 7}#H
« 2|E
3 ks
0 45
ST F

of| 2|

DR_Error (DR_ERROR_TYPE) Ol=E9| HO|HYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=2| Zt0| FESHKA| %S Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& Ofj2] 24 A

DR_Error (DR_ERROR_STOP) DTZOW XN BE A
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set_singularity_handling(mode)

= OffH|

.P1 = posx(400,500,800,0,180,0)

P2 = posx(400,500,500,0,180,0)

P3 = posx(400,500,200,0,180,0)

set_singularity_handling (DR_AVOID) # £0|H AtE3|a| ZE
movel(P1, vel=10, acc=20)

set_velx(30)

set_accx(60)

set_singularity_handling(DR_TASK_STOP) # Task 24 42 M
movel(P2)

set_singularity_handling(DR_VAR_VEL) # £0|H £k 7t R

movel(P3)

2

B BHO

movel()/movec()/movesx()/moveb()/move_spiral()/amovel()/amovec()/

amovesx()/amoveb()/amove_spiral()
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2i/a’d Mo S Z|Er AFEX He| 7|s
11.1 parallel_axis(x1, x2, x3, axis, ref)

= Jls

Qe 7

IS
ol A2 7123 FE
pOsx posx L&
X1 - o . .
list (float[6]) position list
posx posx =&
X2 - .. .
list (float[6]) position list
posx posx &=
X3 - .. .
list (float[6]) position list
axis
DR_AXIS_X: x=
axis int -
DR_AXIS_Y: y=
DR_AXIS_Z: 7%
reference coordinate
) DR_BASE: base coordinate
ref int DR_BASE )
DR_WORLD: world coordinate
user coordinate: AFH2X} HO|
J oz

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HTOAMEE At 7hsEL T}
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parallel_axis(x1, x2, x3, axis, ref)

- 2|H
o a3
0 g4
S 5
= 02
of| 2| Ay
DR_Error (DR_ERROR_TYPE) Pl==2| HO|HY 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Zf0| FRSIX| AZS A
DR_Error (DR_ERROR_RUNTIME) C Extension 2E Of2] &M A
DR_Error (DR_ERROR_STOP) Dz AH =2 Al
= Of| 5|
x0 = posx(0, 0, 90, 0, 90, 0)
movej(x0)

x1 = posx(0, 500, 700, 30, 0, 90)

x2 = posx(500, 0, 700, 0, O, 45)

x3 = posx(300, 100, 500, 45, O, 45)

parallel_axis(x1, x2, x3, DR_AXIS_X, DR_WORLD)

#WORLDEHRA 7|Z x1x2x32 O|F0{T FHO| %o &0 & X=

fjo
me
2t

. A YO

[

get_normal()/parallel_axis()/align_axis()/align_axis()
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11.2 parallel_axis(vect, axis, ref)

Y2E 7| EREA (ef) 7IE

C}. o 2 TCP X=X

Bl E{(vect) U0 ToolZtEAIC| X|EFH(axis)2| Wats LXA[ZL

AXIE FRILIC

- Q%
ol =d 7| 2% a9
vect list (float[3]) - vector
axis
DR_AXIS_X: x&
axis int -
DR_AXIS_Y: y&=
DR_AXIS Z: z=
reference coordinate
DR_BASE: base coordinate
ref int DR_BASE
DR_WORLD: world coordinate
user coordinate: AF2A} H9|
/ey
- ref ©| QIXtOAf DR_.WORLD & M240 O|A9| H{HO|AMBH AR JHs8tLCt
= 2|
o A%
0 43
Sk F
= 02
DR_Error (DR_ERROR_TYPE) Pl=E9| HO|EHAE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| Zt0| FESIK| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2 0|2 &4 Al
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parallel_axis(vect, axis, ref)

DR_Error (DR_ERROR_STOP) TZ2OM X FBF A

= OffH|

x0 = posx(0, 0, 90, 0, 90, 0)
movej(x0)
parallel_axis([1000, 700, 300], DR_AXIS_X, DR_WORLD)
# WORLD ZtEZ 7|Z& [1000,700,300] vector@deko 2 £9| X=x5g LX|
. I}

2 FFo

parallel_axis()/align_axis()/align_axis()

ROS ZZ2iY O (v1.11)



oIr

"y &/248 dof 3¢ 7[et ALEXL He| 7

113 align_axis(x1, x2, x3, pos, axis, ref)

. s

LHE J|EXEA(ref) 7IFE2 3702 ZE=(x1,x2,x3)7 O|F & HH2| normal vector(get_normal(x1,
x2, x3) HX)LE0| ToolZEA Q| X|EH(axis)2l LS LYXAILLICL Ol 22X TCP {X|= pos
!IX|2 oLt

- ol
e
posx posx E&=
X1 - g .
list (float[6]) position list
posx posx E&
X2 - oy .
list (float[6]) position list
posx posx E&=
X3 - R .
list (float[6]) position list
posx posx E&
pos ] - e
list (float[6]) position list
axis
DR_AXIS_X: x=
axis int -
DR_AXIS_Y: y&
DR_AXIS_Z: z5
reference coordinate
) DR_BASE: base coordinate
ref int DR_BASE )
DR_WORLD: world coordinate
user coordinate: AF2X HO|
J oz

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HTOAMEE At 7hsEL T}
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align_axis(x1, x2, x3, pos, axis, ref)

. 3ls
2 ek

0 43

g+ of

ROS ZZ2iY O (v1.11)



oIr

Mg &/28°8 Mol 2 7|EL AHEX} He| 7]

o o

= o2

DR_Error (DR_ERROR_TYPE)

A

el+=S9| HOHYE 2F Al

DR_Error (DR_ERROR_VALUE)

R0l 20| RESHA| ¥ Al

DR_Error (DR_ERROR_RUNTIME)

C Extension & 0|2 ZA Al

DR_Error (DR_ERROR_STOP)

o230 24X FE A

= Of A

p0 = posj(0,0,45,0,90,0)
movej(p0, v=30, a=30)

x1 = posx(0, 500, 700, 30, 0, 0)
x2 = posx(500, 0, 700, 0, O, 0)

x3 = posx(300, 100, 500, 0, 0, 0)

pos = posx(400, 400, 500, 0, O, 0)

align_axis(x1, x2, x3, pos, DR_AXIS_X, DR_BASE)

#BASEZIEZA 7|F x1,x2x32 O|FO{T HHO| %0 gatof & x5 LS, posOf

#21K8 2

3 FYof

2

get_normal()/align_axis()/parallel_axis()/parallel_axis()
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align_axis(vect, pos, axis, ref)

114 align_axis(vect, pos, axis, ref)

AAE J|ZxtHA (ref) 7|F2| HE{(vect) LT ToolZEA Q| XM= (axis)Q| ke LXA|ZL

Ct. ol 2% TCP Xl pos X2 O|SAIZLC

- %
ol EL 7123 ay
vect list (float[3]) - vector
posx posx L=
pos - e
list (float[6]) position list
axis
DR_AXIS_X: x=
axis int -
DR_AXIS_Y: y&=
DR_AXIS_Z: z&
reference coordinate
DR_BASE: base coordinate
Ref int DR_BASE
DR_WORLD: world coordinate
user coordinate: AKX} HO|
J oz
- ref | QIXtOA DR_.WORLD £ M240 O|&Q| HHO|MEH AHE JtstLICt
= 2|E
0 45
244 o8
= 0l

nx
o

DR_Error (DR_ERROR_TYPE) Pl=E2| HO|HYE 2F Al
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ofl 2|

DR_Error (DR_ERROR_VALUE)

ek

R0l 20| RESHA| ¥ Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE& 0Of2] Al A

DR_Error (DR_ERROR_STOP)

T2 ZH = Al

= OffH|

p0 = posj(0,0,45,0,90,0)
movej(p0, v=30, a=30)

vect = [10,20,30]

pos = posx(100, 500, 700, 45, 0, 0)

align_axis(vect, pos, DR_AXIS_X)

align_axis(vect, pos, DR_AXIS_X, DR_WORLD)
#WORLDZHEZ| 7|F [10,20,30/HEl &0 & X=5 S-S, posdfl HXE LA

2

2 I:gE1o-|

. el =}

align_axis()/parallel_axis()/parallel_axis()
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is_done_bolt_tightening(m=0, timeout=0,

axis=None)

115 is_done_bolt_tightening(m=0, timeout=0,

axis=None)

. 7]

oIr

=2 =% E3E ZLHESH FOZ AlZE o 28E Edm)ol =2 %=

TrueS 2[EotL, FOT AlZtS =1tet B0 = FalseS 2| EELICEH

- o
125
m float 0 Target torque
timeout float 0 Monitoring duration [sec]
axis
DR_AXIS_X: x&
axis int -

DR_AXIS_Y: y&=
DR_AXIS_Z: z&

0 H3
= 02|
DR_Error (DR_ERROR_TYPE) l==2| HOHYE 2F Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0Of2] 24 Al
DR_Error (DR_ERROR_STOP) Z2 O ZH 2 A
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= OffH|

p0 = posj(0,0,90,0,90,0)
movej(p0, v=30, a=30)

task_compliance_ctrl()
xd = posx(559, 34.5, 651.5, 0, 180.0, 60)

amovel(xd, vel=50, acc=50) # =E ZX0|= BN

res = is_done_bolt_tightening(10, 5, DR_AXIS_Z)
#5% Lol TO0Nm2 = EI0| =2 Z2E True,
# 11X %2 £ FalseE Return SHMAIL.
if res==True:
# some action comes here for the case that bolt tightening is done
x=1
else:

# some action comes here for the case that it fails

X=2
- B3 HYO
amovel()

Doosan Robotics



release_compliance_ctrl()

116 release_compliance_ctrl()

- 7

olr

Compliance control& ZE35t2 AT} AX[0M fIX| MOIE AlZFgLCt.
TIPS

e Ateh 8l

-~

ojo

- Bl

0 43

= o2
ofl 2| 29

DR_Error (DR_ERROR_RUNTIME) C Extension ZE 0Of2] i A|

DR_Error (DR_ERROR_STOP) D2 ZH BE Al

= Of A

PO = posj(0,0,90,0,90,0)

movej(P0O)

task_compliance_ctrl()

set_stiffnessx([100, 100, 300, 100, 100, 100])

release_compliance_ctrl()
. B BHO|

[

task_compliance_ctrl()/set_stiffnessx()
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/3’8 Ho| % 7|Et ARt HO| 7|

11.7 task_compliance_ctrl(stx, time)
= |5
7120 dFst 7|= ZHEAE 7IE2Z EfA3 Compliance controle A|&L|CH,
= U=(BEA TBD)
ol =d 7| 2% 49
[3000, 3000, 3000, | Translational 4 371,
stx float[6]
200, 200, 200] S|EZH 3)
ARzt AIZE [sec]
time float 0 #H2| 0~1.0
* ZFO{E A|ZH B9t linear transition
« 2|E
3 a9
0 848
S5 ol
= O
0f 2| a3
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
DR_Error (DR_ERROR_VALUE) Rl=0| 740l FRSHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A
DR _Error (DR_ERROR_STOP) ZE20 ZX TE Al
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task_compliance_ctrl(stx, time)

= OffH|

PO = posj(0,0,90,0,90,0)
movej(P0O)

task_compliance_ctrl() # default ZH2 =2 A%
set_stiffnessx([500, 500, 500, 100, 100, 100], time=0.5)

# AFEAF el 482z 05 ¢ e

release_compliance_ctrl()

task_compliance_ctrl([500, 500, 500, 100, 100, 100])
# ALEX Fo| ZdEezE AlE
release_compliance_ctrl()

. B PP

[

set_stiffnessx()/elease_compliance_ctrl()
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11.8 set_stiffnessx(stx, time)

Mooz MHEl EEH(set_ref coord) X) 7|72 A4S AYTLCHL oM 44 == 7|2
OSZ2E2E STXZ FOZX time?dt S¢ linear transition TLICt Translation ZA2| ALEXI #Q|=

0~20000N/m, Rotational Z42| AIEXI #2|= 0~400Nm/rad & L|C}.

- Q%
ed
[500, 500, 500, 100, | Translational 2437,
stx float[6]
100, 100] 2HBE 39
Az A7 [sec]
time float 0 #He2l 0~1.0
* Z=O{Xl A|ZE Z9Qt linear transition
= 2|E
3 a9
0 45
Sk F
= O
DR_Error (DR_ERROR_TYPE) Rl==2| HIOIHY 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| 740l FRSHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2 & 0f 2 2 A
DR_Error (DR_ERROR_STOP) TR A ZF A
= Of| 5|
set_ref_coord(DR_WORLD)  # MYXIHEAE WorldZ2 23

x0 = posx(0, 0, 90, 0, 90, 0)
movej(x0)

Doosan Robotics



set_stiffnessx(stx, time)

task_compliance_ctrl()
stx = [1, 2, 3,4, 5, 6]
set_stiffnessx(stx) # SAXfo| MAXtHEA (World) 7|& Z4d HE

o O

release_compliance_ctrl()

task_compliance_ctrl()/release_compliance_ctrl()

ROS ZZ2iY O (v1.11)
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T &/2°8 Ao 3% 7|Et AR He| 7|

119

calc_coord(x1, x2,

x3, x4, ref, mod)

« I

Xgst ztm A (ref) 7IE2| Z|CH 4702 LT x1~x4) X 2H ZEMmod)E 7|P2E MER I
IHEAE AMY + AFUCE o7IM Y8 REE= YHFO| 7t 2712l Feott FEELCh
dFel M7t 1712 B2, x12] flX[et 2 ez IEA T ALELCH

UHFO| JH7t 2702 B2 YHEZETH 0Y W, x10M x22 eot= HE T xUe, x=0| Zudt
= BHO| FYE MOl Tool-z4e0| ALEAL ZtEA S| 4z FoEH x19] /X7 fFHO|
=5 ZtEAZL ALHE LT

YHFel Ja7t 2702 B YHREETE 1Y M, x10A x22 &ots HME7L xde, x50 Hudt
= BHO| £3E x12| zFLS0| MEXA ZHEA 2| ATz ol x12f /X7t HFHO| E=
= kAL ALEL

YHF M7t 3712 B2, x10M x22 &ots HEIL LTz Hol|H, x10|M 322 &}
= HEHE vetl 3IRs 3% g2 QLESHA0 mt xde HE Sot7] vE2 FolED, x19|
X7t |0l == F ZEA I ALk L CH

UHF 7t 4712 B2, YHF 7t 374 Bt o Wet2 FUstn fE| X7t

x42| X7t E[=F EEA b ALHE L

AL
- ol
Q3 PNI=X 7|22 Ad
x1, x2, x3 posx N
_ - posx EE= position list
x4 list (float[6])
reference coordinate
ref int - DR_BASE: base coordinate
DR_WORLD: world coordinate
U Be
(LENTE 2949 F2oet gt
_ 0: ®Xf Tool-z¥g 7|ECE2 ALEX}
mod int - HES
ZHEA Q| zeteF Ho|
1. x19| g J|ELER  ALEXt
_|_|':H'_7:"o| Z%}‘-éc-)t IO-Ig
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calc_coord(x1, x2, x3, x4, ref, mod)

*
AEEO'

Coordinate A4t 43

oS
posx M™El Coordinatel| {XHE
= 02
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Z4o| FRSHA| %2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 0|2 &4 Al
DR_Error (DR_ERROR_STOP) Z20 AH ZSFE A
= O|H|

pos1 = posx(500, 30, 500, 0, O, 0)

400, 30, 500, 0, 0, 0)

500, 30, 600, 45, 180, 45)

pos4 = posx(500, -30, 600, 0, 180, 0)

pose_user1 = calc_coord(pos1, ref=DR_BASE, mod=0)

(
pos2 = posx(
pos3 = posx(
(
pose_user21 = calc_coord(pos1, pos2, ref=DR_WORLD, mod=0)

%% S Tool-z2sk 7|ZC 2 ALEXA EEAH Q| e HO|

pose_user22 = calc_coord(pos1, pos2, ref=DR_BASE, mod=1)

%% pos12| zHsF 7|EC 2 AR} EEA O 4T Ho|

pose_user3 = calc_coord(pos1, pos2, pos3, ref=DR_BASE, mod=0)
pose_userd = calc_coord(pos1, pos2, pos3, pos4, ref=DR_WORLD, mod=0)
ucartl = set_user_cart_coord(pose_user1, ref=DR_BASE)

ucart2 = set_user_cart_coord(pose_user2, ref=DR_WORLD)

x O

2 HE0

set_user_cart_coord()

ROS ZZ2iY O (v1.11)
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11.10 set_user_cart_coord(pos, ref)

| —
= J|s
7lE= ZEA(ref) 7|EtC] MEZ2R2 AIEXXEAE HEE = USLICH Workeell ItemOi|A] HETH &t
BEAE 20 & 20702 AFSAZIEAE AEY 5 A2M, 20707t HO{7tH MEL2 & Ef
MK

o0 H

(==} = _{
dgt 4 QST PO S 28T AMEAIEAE Z2IY dY TE Al AHE

Az Myy . oy v
2, AIEXzEA HEE |XI5{H Workcell ltemO|A AFEXIEIEAHE HAHSIM R
- ol
252 =
posx _ "
pos . - ALEXEtEA HE (/X R EE
list (float[6])
reference coordinate
ref int - + DR_BASE: base coordinate
DR_WORLD: world coordinate
7 o7
- ref O QIXtOAl DR_.WORLD £ M240 O| 49| HHO|MEL AtE JHsELICE
- 2[H
o a3
oro| M Coordinate 8473 H&
MM El Coordinate ID (101 ~ 120)
-1 Coordinate A% Aj
= 0l
ofl 2| A3
DR_Error (DR_ERROR_TYPE) OlL&=E9| HOIHAE 25 A|
DR_Error (DR_ERROR_VALUE) Ql=9| 20| FRIIX| S Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 02 A A
DR_Error (DR_ERROR_STOP) o202 ZH 2 Al
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set_user_cart_coord(pos, ref)

= OffH|

pos1 = posx(10, 20, 30, 0, 0, 0)

pos2 = posx(30, 50, 70, 45, 180, 45)

user_id1 = set_user_cart_coord(pos1, ref=DR_BASE)
user_id2 = set_user_cart_coord(pos2, ref=DR_WORLD)

3 FYof

2

set_ref _coord()

ROS ZZ2iY O (v1.11)
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11.11 set_user_cart_coord(x1, x2, x3, pos, ref)

=

AHERIZE UHEEA (ref) 71T EX x1,x2, x38 AFESI0] 2R D XEAE 4™ = UAS
LICH "x1x22| EHR| HIE{E ux, xIxREFE x37HX| Z[EAHZE A= vectorl| HHRMEHE uwy=E 3t
O, ux, uy, uz& 2t o ok HE, AT YAXEA (ref) 7|E2| posOl {IX|t A ZBEAE M
GeLICH Workeell ItemOfl A 2783 ZtHEAE ZTSt0] T 20712 AFSAEIHAE 28 += UL
o, 20747t o7t M2 W HEAE 48 + &L BHOE Sof 2Fo AEXtEtE
Ae Z20 4l T8 Al MHEEE, AEXZEA BEE FXISHHDE Workcell ItemO| A ALE

AEEAS 25 R,

DM2.0.2 O|F H{EOA= x2x19 EHQ HIEE uxE AR

- o
e
» Posx posx =
list (float[6]) position list
" Posx posx E=
list (float[6]) position list
3 Posx posx =
list (float[6]) position list
Posx posx E=
pos - e
list (float[6]) position list
reference coordinate
ref int DR_BASE - DR_BASE: base coordinate
DR_WORLD: world coordinate

J gots)

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HTOAMEE AL 7hsEL T}
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set_user_cart_coord(x1, x2, x3, pos, ref)

- 2|H
; MA M
ool B4 Coordinate =< <93
MM El Coordinate ID (101 ~ 200)
-1 Coordinate &4 Almj
= 02
of| 2| Mgy

DR_Error (DR_ERROR_TYPE)

Q1450 HolEE 2F A

DR_Error (DR_ERROR_VALUE)

Ol=0] gto| FEBIA| B Al

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of|2] &4 A

DR_Error (DR_ERROR_STOP)

DT23W ZXN 2 A

= Of A

x1 = posx(0, 500, 700, 0, 0, 0) # Euler angle2 ZAtA| FA|

(
x2 = posx(500, 0, 700, 0, 0, 0
x3 = posx(300, 100, 500, 0, 0
x4 = posx(300, 110, 510, 0, 0
pos = posx(10, 20, 30, 0, 0, 0)

)
)
)
)

user_tcl = set_user_cart_coord(x1, x2, x3, pos, DR_BASE)
user_tc2 = set_user_cart_coord(x2, x3, x4, pos, DR_WORLD)

ja

[

rk

HYof

set_ref_coord()
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11.12 set_user_cart_coord(u1, v1, pos, ref)

= Jls

AHERLZL LRI EA (ref) 7IECQ HH u1lt vIE AMESI0] ME22 i XEAE H¥Y = UL
LT & mEAel AE2 UHZHEA(ref) 7I1FT2| posOl HX[StL, x=/y= basis= vector ulit
v10| FO{EL|CH LK &E2 ul x v10] Qs FsE LICt u1dt vi10| orthogonal SHX| %42 &
£, uldl v10| span St BHAO w1t 2O vI'E y=9| Wk vector2 YL CH Workeell
tsto] & 20712 AFRXP‘HU#l *a’“%‘ = A, 20747 o7t
P 4= QiU BE0lE sof gde A8AZEA=s 20 o

FHEA MEZE {X|82{H Workeell Item01|)\1 AMNEXEHEAE HH

=)

OI-

ltemOll A B3 FHEAS =
B 2R M@ AEZE 43
8 F2 Al A4RESE, A8t

ot a

I-H

SN 2.
= Ol
Q=3 =y 7|=2% A9
ut float[3] - XZ= CHHIE
v1 float[3] - y= EHRElEH
posx posx E£
pos . -
list (float[6]) position list

reference coordinate
ref int DR_BASE - DR_BASE: base coordinate
DR_WORLD: world coordinate

J gots)

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HTOAMEE AL 7hsEL T

. 2l
o A9
opo| m4 Coordinate ¥ 83
A&l Coordinate ID (101 ~ 200)
-1 Coordinate &7 Aoj
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set_user_cart_coord(u1, v1, pos, ref)

= 02
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 25 0f2] 24 A
DR_Error (DR_ERROR_STOP) T2 44X 2 Al
= O
ul =11, 1, 0]
vl =[-1, 1, 0]

pos = posx(10, 20, 30, 0, 0, 0)
user_tc1 = set_user_cart_coord(ul, v1, pos)

user_tc1 = set_user_cart_coord(ul, v1, pos, DR_WORLD)

. B3 ByYo|

set_ref coord()

ROS ZZ2iY O (v1.11)
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1113 overwrite_user_cart_coord(id, pos, ref)

= Jls

275H= ID(d)] AR ZtEA 2| ZHEA ?IX|(pos), 7IE EtEA(ref) YEE HELICH

\l
a

posx _ .
pos st (floa(6) - AR EA HE (RIX] R He
reference coordinate
ref int DR_BASE +  DR_BASE: base coordinate
DR_WORLD: world coordinate
« Z|E
o Ck
2ol H HZAEl Coordinate?| ID, X 7|F U XHE
1 Coordinate A4t A j
= 02
ol ck:
DR_Error (DR_ERROR_TYPE) l=E2| HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| Zt0| FRIIX| YUS Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0Of2] 24 A|
DR_Error (DR_ERROR_STOP) T2 ZH BE A
= Off H|

pose_user1 = posx(30, 40, 50, 0, O, 0)
id_user = set_user_coord(pose_user1, ref=DR_BASE)
pose_user2 = posx(100, 150, 200, 45, 180, 0)

overwrite_user_coord(id_user, pose_user2, ref=DR_BASE)
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overwrite_user_cart_coord(id, pos, ref)

. B BHO

set_user_cart_coord()/overwrite_user_cart_coord()
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11.14 get_user_cart_coord(id)

SiFst= ID(d)el M-SR ZtEA Ll EQ H= 7|E U AXEEE Z2[SLL

id int - AHEXE ZHEA D
= 2|E
posx Z3|8t 1A} Sl= Coordinate?| QIA|HE
ref X35t Xt 5= Coordinatel| B2 XHEA
= O
0f 2| a3
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
DR_Error (DR_ERROR_VALUE) Ql=0| Z40| FESHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 0f2] &4l A
DR_Error (DR_ERROR_STOP) Z20 ZX TE Al
= Of X

pose_user1 = posx(10, 20, 30, 0, 0, 0)
id_user = set_user_coord(pose_user1, ref=DR_BASE)

pose, ref = get_user_cart_coord(id_user)

set_user_cart_coord()
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set_desired_force(fd, dir, time, mod)

11.15 set_desired _force(fd, dir, time, mod)

(Translational) & M& 374,

Fd float[6 0,0,0,0,0,0 .

oatle] [ ' | Rotational) 2 E ME 374

10| ofiet &eF & o

dir int[6] [0,0,0, 0,0, 0] . N ]
00|™ gt "5k compliance A O
22 ZMAZ|eH 285 = Al [seq

time float 0
e 0~1.0
DR_FC_MOD_ABS(0): &X|0f A| 2|HS
MAMZF A2 I*EHX) PR

mod int DR_FC_MOD_ABS | DR_FC_MOD_REL(1): &HX0f %x7|9|
MAMZIE 7|22 MIOfEQl 3ot
=

- 2
N gy
0 a4
S5k F
ol 2
ol 2] Ad
DR_Error (DR_ERROR_TYPE) Pl==9| HOlEHY 25 Al
DR_Error (DR_ERROR_VALUE) Ol£=0| ZI0| S &RSIX| AUE A

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0|2 &4 Al
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DR_Error (DR_ERROR_STOP)

T2 M = Al

J orgy|

- release_force() BH2 St M0 ZE2E@HHO HEHA|] ¢
t2tA mod=DR_FC_MOD_REL SM& MEfsH

astLCY,

- mod & DR_FC_MOD_REL 2 &AHSICEtE S ZX|L}

E

=
SESTIES!
ANET
SIFof Ale] BUEE B AHME TEY T2 2ol
g4 HHHD YHOE AlRBID, T2 YHO| 5 A
wetAlvle g AFEUC
= Ofix|

set_ref_coord(DR_TOOL)

x0 = posx(0, 0, 90, 0, 90, 0)

movej(x0)

task_compliance_ctrl(stx=[500, 500, 500, 100, 100, 100])
fd =1[0,0,0, 0,0, 10]

fctrl_dir= 10, 0, 1, 0, 0, 1]

set_desired_force(fd, dir=fctrl_dir, mod=DR_FC_MOD_REL)
# TAXEA|(Tool) 7|ZE22 MO
# Tool-z= 242k

# Relative Force Mode

. A YO

—_ L

H7to
=1 HATSD

HMUS

B0 F=xot= H4te| Hetvt

FA FEAME HMUS

mod=DR_FC_MOD_REL
AN PAXI/REME

zero forceM|Of, Tool-z% EHE H|Of, LIHX|= Compliance X0
gdst (271208 7IE9 U ¥ S H=ESHH X )

release_force()/task_compliance_ctrl()/set_stiffnessx()/release_compliance_ctrl()
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release_force(time=0)

11.16 release_force(time=0)

time float 0 -
#He| 0~1.0
« 2|E
3 a9
0 a4
Sk F
= O
0f 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_STOP) 2O AH SZ A
= Of| 5|

jO = posj(0, 0, 90, 0, 90, 0)

x0 = posx(0, 0, 0, 0, 0, 0)

x1 = posx(0, 500, 700, 0, 180, 0)
x2 = posx(300, 100, 700, 0, 180, 0)
x3 = posx(300, 100, 500, 0, 180, 0)
set_velx(100,20)

set_accx(100,20)

movej(jO, vel=10, acc=10)
movel(x2)

task_compliance_ctrl(stx = [500, 500, 500, 100, 100, 100])
fd =1[0,0,0,0, 0, 10]
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fctrl_dir= [0, 0, 1, 0, O, 1]
set_desired_force(fd, dir=fctrl_dir, time=1.0)
movel(x3, v=10)

release_force(0.5)

release_compliance_ctrl()

set_desired_force()/task_compliance_ctrl()/set_stiffnessx()/release_compliance_ctrl()
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check_position_condition(axis, min, max,

ref, mod, pos)

1117 check_position_condition(axis, min, max, ref,

mod, pos)

. 7]

oIr

FOIZ RIX| SEIE =AHLICE while & i

O A

=i -
Aq& LILE. axis, pOSE LEEE A (ref) 7|E2

- ol
ol EL 712 T
axis
DR_AXIS_X: x&
axis int -
DR_AXIS_Y: y=
DR_AXIS_Z: z5&
min float DR_COND_NONE | %47}
max float DR_COND_NONE | %|CHZ}
reference coordinate
DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AFX} H9|
olE 7I&
mod int DR_MV_MOD_ABS | -+ DR_MV_MOD_ABS: L}
DR_MV_MOD_REL: fCH
posx posx L=
pos . - o
list (float[6]) position list
7 o7
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. 2E
True Z=0| &
False Z=H0l AA

= 0fl 2
ol < a9

DR_Error (DR_ERROR_TYPE)

ele=S2f HOEHY 2F Al

DR_Error (DR_ERROR_VALUE)

Ol5=0f gto| FREBIA| =S Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE& 0Of2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH ZH = Al

= OffH|

CON1= check_position_condition(DR_AXIS_X, min=-5, max=0, ref=DR_WORLD)

CONZ2= check_position_condition
CON3= check_position_condition
CON4= check_position_condition(DR_AXIS_Z, min=30)

DR_AXIS_Y, max=700)
DR_AXIS_Z, min=-10, max=-5) # —10<z< -5

(
(
(
( #30<z

CON5= check_position_condition(DR_AXIS_Z,min=-10,max=-5, ref=DR_BASE)

# -10<z< -5

CONG6= check_position_condition(DR_AXIS_Z,min=-10,max=-5,

mod=DR_MV_MOD_ABS)
#-10<z<-5

posx1 = posx(400, 500, 800, 0, 180,0)
CON7= check_position_condition(DR_AXIS_Z,min=-10,max=-5mod =

DR_MV_MOD_REL, pos=posx1)

posx1_(z) — 5

# posxl (z)—10<z <

Doosan Robotics



check _force_condition(axis, min, max, ref)

1 ol

check_force_condition()/check_orientation_condition()/set_ref _coord()

r

11.18 check force_condition(axis, min, max, ref)

= 7l
FO|Z! & ME|E =lgtL|ct T, Blo| "ok ngdstX| o AV|20H H WL CE while & if
ZA BH ARBSO ST RS HE =Hold = JSULCH & FE Al axise Y HEEA|(ref)
7|E0| =utsk 0|1 BHE FHF Al axise & IEA 7|E9 =utsr Lt
= Ol
ol NELT 7123t T
axis
DR_AXIS_X: x&=
DR_AXIS_Y: y=
axis int - - DR_AXIS_Z: 2%
DR_AXIS_A: x& 2|H™
DR_AXIS_B: y& 2|H
DR_AXIS_C: z& 3™
min float DR_COND_NONE | X[2Z} (min>0)
max float DR_COND_NONE | %|CHZ} (max > 0)
reference coordinate
DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AFHEX} HO|

H
nx
o
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= oflel
o2l

DR_Error (DR_ERROR_TYPE)

29

el=S2| HOIHY 2F Al

DR_Error (DR_ERROR_VALUE)

ol=2| gto| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE 0|2 ZA Al

DR_Error (DR_ERROR_STOP)

DT23W ZX 2 A

= Of A

fcon1 = check_force_condition(DR_AXIS_Z, min=5, max=10, DR_WORLD)

#5<f, <10

while (fcon1):

fcon2 = check_force_condition(DR_AXIS_C, min=30) # 30 <m,
pcon1 = check_position_condition(DR_AXIS_X, min=0, max=0.1) # 0<x< 0.1

if (fcon2 and pcont):
break

K

ER-E

r

check_position_condition()/check_orientation_condition()/set_ref_coord()
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check_orientation_condition(axis, min,

mayx, ref, mod)

11.19 check _orientation_condition(axis, min, max, ref,

mod)
= 7|5
x| 22 Aco|HEo KA o FOIT K| XA ZH Atoo| MEfES HOISHLCH HX| KA
o FO{TI RHA| Zte| XjOle YIE|E LYHO|A HBHE HBE0f “AngleAxis’ 7|2 A0l

Zhrad EHNS 2|EEILICE X}O|7} + ZEO|H trueE, - ZHO0|H falseE Z|EITILICE SHX XME 7|
FO=2, FOZI position2 Lt XtO|7F +QIX| —QIX| =olgh [ ARERLICE AME o2, ZFHWA|
2 O|835t0] &Xf K[t K07} + HEQIX|, - HHQIX|E TEFSE 2 orientation limitO]

—

= & ASFHCL ED while £ if =D & MBS0 siE =HS HhE =0l

o

=

« Min2b 27 Al: X}O|7t +O|™ True, -O|H False
« Min, Max 87 Al: minZ}e| X}O|Z7} -0|1, max X}O|7} +O|®H True, HBHCH™ False
« Max2h B3 Al: max Xto|7t -O|H True, +0|H False

#o| -

min_posx <~ EEF
o] +

-

- ol
ols EE e My
axis
, DR_AXIS_A: x& 2|
axis int - N

DR_AXIS_B: y& 3™
DR_AXIS_C: z& 2|™

posx posx E£

min - R .

list (float[6]) position list
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1%

e/38°8 Mol A 7IEL AAEX} HO| 7]

e
pOsx posx &=
max - o
list (float[6]) position list
reference coordinate
DR_BASE : base coordinate
ref int None DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AFX} H9|
olE 7I&
mod int DR_MV_MOD_ABS
DR_MV_MOD_ABS: Ef
- 2|H
True ZHo| &
False 4ol AA
= 0l
ol < Ad

DR_Error (DR_ERROR_TYPE)

OIS0 HOlEY 2F A

DR_Error (DR_ERROR_VALUE)

ola=2| 20| RESHA| §E Al

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= OffH|

posx1 = posx(400,500,800,0,180,30)
posx2 = posx(400,500,500,0,180,60)

CON1= check_orientation_condition(DR_AXIS_C, min=posx1, max= posx2)
# X Task EE7} posxc = posx(400,500,500,0,180,40)Q &<
# posx1 Rz=30 < posxc Rz=40 < posx2 Rz=600|2 2 CON1=True %tO| & L|C}
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check_orientation_condition(axis, min,

mayx, ref, mod)

CONZ2= check_orientation_condition(DR_AXIS_C, min=posx1)
# XY Task ZFEZ} posxc = posx(400,500,500,0,180,15)2 &<
# posx1 Rz= 30 > posxc Rz=150| 22 CON2=False (0| & L|Ct.

CON3= check_orientation_condition(DR_AXIS_C, max= posx2)

# AKX Task ZFEZ} posxc = posx(400,500,500,0,180,75)2! &<

# posx1 Rz= 75 > posxc Rz = 600|222 CON2=False (0| & L|C}.
- T2 Mo

-_L- OO

check_position_condition()/check_force_condition()/check_orientation_condition()

/set_ref_coord()
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o o

11.20 check _orientation_condition(axis, min, max, ref,

mod, pos)
= 7|5
YR 2R AEO[HES| XMt 2[H 2t #el Xto|of CHot JEfS =HRItL(Ch o RiMeb 2| H 2t

—_

x| 2t
Helof Tiet Aol €A2|E WROAM -2 HEE| 0] “AngleAxis” 7| H 22 XtO] Zf(rad T
S 2lEELICE XO|7F + ZLOIEH trueE, -2tO|H falseE 2|HYLICE WX XAME 7IECE, F

0

Ol positiondt 2|2} 9l KH0|7h +0IX| ~QIX| fQler O AFGBILICL ALS )2, OfF 7|Z0)
5| position0ll Al min, max2 BIXZt HIIE LWL, A LK KO|T} + YHIX|, - Yol
x| BB 3 orientation limit0] CHEF EAS BHS 4 YELICH T3 while £ if T B
AHBBHOL ST XS HHE oIy 4 B

o MinZt A7 Al: X}O|7} +O|H True, -O|™ False

o Min, Max 278 Al: minate| XtO|Z} -0|11, max AtO|7} +0O|™ True, 2 BICHO|™ False

o Max2t A& Al: max X}O|7} -O|®H True, +O| ™ False

EEF

Rads + MIN

<7 axis

7 gorg7]
3™z | O position Of|A EHE axis & 7|[EC2, HIHQ ZHE BHR{(min, max)S
LStLICE QUKL ref Of 2t O position O 7|& EtEA| 7t Hsl & L|Ct.

axis

axis int - - DR_AXIS_X: x= 3™
DR_AXIS_Y: y& 2™
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check_orientation_condition(axis, min,

mayx, ref, mod, pos)

o1+ e 712

£l

DR_AXIS_Z: z= 3|H™

min float DR_COND_NONE | %[==Z}
max float DR_COND_NONE | %[cHz}

reference coordinate

DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate

user coordinate: AF2Xt H9|

ols 7I&
mod int DR_MV_MOD_ABS
DR_MV_MOD_REL: AfCH
pOsx posx L&
pos - L
list (float[6]) position list
= 2|
o a3
True ZH0| &
False 20| A=A
= 02
DR_Error (DR_ERROR_TYPE) l=E9| HO|EHAE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=2| Z+0| FESIKA| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2 & 0f 2 2 A
DR_Error (DR_ERROR_STOP) ZZ2OH™ ZH ZE Al
= Of| 5|

posx1 = posx(400,500,800,0,180,15)
CON1= check_orientation_condition(DR_AXIS_C, min=-5, mod=DR_MV_MOD_REL,

ROS ZZ2iY O (v1.11)
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pos=posx1, DR_WORLD)
# XY Task ZfEZ} posxc = posx(400,500,500,0,180,40) ¢ 8%
# posx1 Rz=15 — (min=5) < posxc Rz=40 0|22 CON1=True #£0| &.

CON1= check_orientation_condition(DR_AXIS_C, max=5, mod=DR_MV_MOD_REL,
pos=posx1)

# SAX Task ZE7} posxc = posx(400,500,500,0,180,40) Q! 8<%

# posxc Rz=40 > posx1 Rz=15 + (max=5) 0|22 CON1=False %t0| .

ER-EL

check_position_condition()/check_force_condition()/check_orientation_condition()

It

/set_ref_coord()
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coord_transform(pose_in, ref_in, ref_out)

11.21 coord_transform(pose_in, ref_in, ref_out)

ref_in’ 7|& ZIEANM EHEE ‘pose_in’ Task ZtEES ‘ref out’ 7|& ZEA A EHE|E Task
SrLICE otzHe| Zof CHot ZtmHet AlLks X gLt

IEZ BBt 29
5_

 (ref_in) 2E 7|&F ZEA — (refout) 2E 7|& ZEA

o (reflin) E€E 7|& X

o (refin) EE 7|& X

. (refin) €& 7|&
. (ref_in) HIO|A 7|&

o (ref_in) HIO|A 7|=

- (ref_in) 2 7|& EEA — (refout)

A — (ref_out) H|O|~ 7|& Z&A

. (ref in) & 7|82

[wal

Je]
H

FEA — (ref_out) HIO|A 7|&E ZHEA|

tHEA — (ref out) & 7|& EE

N

FEZA — (ref out) AFRAL 7|2 ZtEA

ItEA

| — (refout) RE 7|& XEA

ZHEA — (ref_out) HIO|A 7|& ZtEA

yal

[wal

A — (ref out) E 7|F ZEH

dE 7IE =EA

ZEA — (refout) & 7|& EHEA

— (ref_out) AFEXL 7|& ZtEA

A — (ref_out) ARl 7|&E ZtEA

o (ref_in) AFEX} 7|&

o (ref_in) AFEAt 7|
o (ref_in) AFEX} 7|

o (ref_in) AFEAt 7|

FEA — (refout) EE 7|& EtEA
= ZtEA - (refout) HIOIA 7|& EEA
= ZIEA — (refout) & 7| ZEA

T ZHHEA — (refout) AFEAL 7|& ZtE7

ol
2+
pose_in pOsX - pOsX
#H=t M reference coordinate

DR_BASE : base coordinate

ref_in float DR_COND_NONE DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AF2Xt HO|

ref_out float DR_COND_NONE | B3t = reference coordinate

ROS ZZ2iY O (v1.11)
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)
of
r
£

DR_BASE : base coordinate
DR_WORLD : world coordinate
DR_TOOL : tool coordinate

r

user coordinate: AFAF H9|

pos posx
= 02
0f| 2| a9
DR_Error (DR_ERROR_TYPE) Rl+=E29| HO|EHAH 2F Al
DR_Error (DR_ERROR_VALUE) Rl=2| 40| FESIK| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 0Of2] & A|
DR_Error (DR_ERROR_STOP) D22 ZH ZE A
= Of| 5|

base_pos = posx(400,500,800,0,180,15)
# H|O|A 7|E 2| Task EEZ} base_pos = posx(400,500,800,0,180,15) 2| &<

tool_pos = coord_transform(base_pos, DR_BASE, DR_TOOL)

# H|O|A 7|F9| Task REQl base_pos & € 7|F9| Task REZ RSt
# A7 HHOE BEtE E J7|F9| Task ZEES 2|H StH tool_pos o M

. 2 FYO

set_user_cart_coord()/get_current_posx()/get_desired_posx()/set_ref_coord()
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12.1 ERZ Qc

12.1.1 set_robot_mode(robot_mode)
= |5

2R MoZ|e] 28 RE(FS/AS)E . F

A FEO7L M8 ZtSoHA T =S EEMAME HPWAZL 7tsoty et
2tz SHYUCL

NSEEOAME HEUAIZE 2710t 84 &= ZE2 SHLOL

=& B2 2

!

LED7} F& M2

=
s ZE: 28 EDV} 819 Moz ME

¢ ROBOT_MODE_MANUAL : 0
robot_mode int -
¢ ROBOT_MODE_AUTONOMOUS : 1
» 2|E
o =L
0 a3
S5 Al
= O &
#
set_robot_ mode(ROBOT_MODE_MANUAL) #2% ZEEZ $=ncz MatstL|C}
#...
#...

set_robot_ mode(ROBOT_MODE_AUTONOMOUS) #2& ZEE X222 M2t

ROS ZZ2iY O (v1.11)
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12.1.2 get_robot_mode()

= Jls

22 Hoole ol 28 2E

ujn
0x
m
ujn
e
)
to
rir
oo
+
ke
=
o

AL
'?_l'r

none - - -
« 2|E
3 a9
ROBOT_MODE_MANUAL (0) SN 28 REJF SE5QL|CH

ROBOT_MODE_AUTONOMOUS (1) | ®xi 2& ZEJt X3 QL Ct

= OffH|

#..

if get_robot_mode() |= ROBOT_MODE_AUTONOMOUS:
set_robot_mode(ROBOT_MODE_AUTONOMOUS) #=2% REE AtsEE=E Tt

=
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12.1.3 get_last_alarm()

= Jls

[el3=13
=0

22 HNof7|el 2

re

A
e

o1
HA

djo

- 2l

HA

nx
od

23 AR A

evel 0: Info
eve
1 : Warning
2 : Alarm
group 23 AR &
index g2 23 S
param ¢ 21 metolH
= Ol x|
#..

index = get_last_alarm().index
print(str(index))
#...

ROS ZZ2iY O (v1.11)
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1214 set_safe_stop_reset_type(reset_type)

28 HO7|o 28 AE| ™MEII SAFE_STOP € AL, set robot _control £ 0|83}
A

B T2t 2 0= Ats22 HddEE 23 SHE ooty fleh gLt

— O

o EI_:I o 1=
28 Tt AEY L, TRIUQ| MUY RS o U MY

2EY 8R0= of 282 FAIEUEL

A
o= T M—

reset_type int8 0 STOP : 1
RESUME : 2
= 2|
2 My
0 43
1 F
= Ol x|
#...

robot_state = get_robot_mode()
if robot_state == ROBOT_MODE_AUTONOMOUS:

set_safe_reset_type(SAFE_STOP_PROGRAM_RESUME);
#...

Doosan Robotics



12.1.5

set_robot_speed_mode(speed_mode)

_/_.l\_
speed_mode int8 - 0: 8y BE
1. 8% B
= 2[E
0 =
1 45
= Of x|

if get robot_speed mode() == SPEED_REDUCED_MODE:
#gSEE O Y& £ ZEZ #E

set_robot_speed_mode(SPEED_NORMAL_MODE)

ROS ZZ2iY O (v1.11)
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12.1.6 get_robot_speed_mode()

« 7|

olr

22 HoP|oA X 45 BE(HY BE, 2% BE) FEE S| A% w4y
Hl=3
SIS

Ho
HA DD

- Bl

robot_speed 0: HA B E

= Of A

if get robot_speed mode() == SPEED_REDUCED_MODE:
#ASEE O|H F& £ HEZ HY
set_robot_speed_mode(SPEED_NORMAL_MODE)

Doosan Robotics



12.1.7 set_robot_system(robot_system)

2% NAH e

robot_system int8 - 0 : Real
1 : Virtual
= 2|
0 *E
1 45
= Ofl x|

if(get_robot_system() != ROBOT_SYSTEM REAL):
//AERE Hgt

set_robot_system(ROBOT_SYSTEM REAL)
else :

//do somting ..

ROS ZZ2iY O (v1.11)
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12.1.8 get_robot_system()

« 7|

olr

ZX HOZIM o 28 2R ALES H0Rs YLCh

- %

oo

HA O

= 2|E
2t 4y
0 Real
1 Virtual

= Of X

if get_robot_system() != ROBOT_SYSTEM REAL:
/RS RE Tt
set_robot_system(ROBOT_SYSTEM_REAL)
else:
//do somting ..

Doosan Robotics



12.1.9 get_robot_state()

EX Mo7|e oif 28 HE

oA
H
i
fo
ro
_O'_I-
N
do
ot
i)
C
Il

H
nx
od

: SAFE OFF

robot_state
HESFSIMPN|

g EA

oi=]

2
3
4
5 : SAFE STOP
6
7
8

Py

:I'I'

= Of A

if get robot state() == STATE_STANDBY:
if get_robot_mode() == ROBOT_MODE_AUTONOMOUS:
# TSEE

# do something

ROS ZZ2iY O (v1.11)
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122 10 2+
12.2.1

= 7|5

set_digital_output(index, val =None)

ZAEE2Q CXE M =S UELZ| 2ot FFELLICL CIXE =3 YX2HO| HES

#s tXE d=2 SO

— o =

- ol
A+ =2y 712% 43
HEEYO F&E 1/0 §F di=
o val QAZF AS ER: 1 ~ 1672 =4t
index int - e val QXL 18 A1 ~16,-1~-16
(¥=+= ON, 2= OFF)
I/0 value
val int - e ON: 1
* OFF: 0
7 gors7|

val &S YEBIH, index 2IAte| £=0f et Fa= ON, S5+ OFF 7t ELCth

« 2|E
% g
0 45
ST Ay
= 02|

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

TZ2OH ZX FBFE A

Doosan Robotics



5
2

r

= O x|
set_digital_output(1, ON) #19H HF ON
set_digital_output(16, OFF) #16H T OFF
set_digital_output(3) #39H ™A™ ON (val QX7} Mat=l HL 4 ON)
set_digital_output(-3) #3H T OFF (val QAX7t M2FE B2 S5 OFF)

ROS ZZ2iY O (v1.11)
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12.2.2 get_digital_output(index)

AEEZ S X CIXE =8 JEE isHCth

n ?J¢
A+ P
ind 1 ~ 167HX|Q| £=Xl0|, HEZ2{0f| ZH&tE
o I/0 o] HF =
« 2|E
% e
1 ON
0 OFF
ST Almj
= 02
ol 2| Moy
DR_Error (DR_ERROR_TYPE) ol2So| HO|HY Q2 Al
DR_Error (DR_ERROR_VALUE) Ql9| Zt0| RRIIA| S Al

DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|

DR_Error (DR_ERROR_STOP) D2 ZH BE Al

= OffH|

out_state1 = get_digital_output(1) #1H HE AN =5 e A7
out_state1 = get_digital_output(8) #8H T oM = HEi 47|

Doosan Robotics
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12.2.3 get_digital_input(index)

= 7S
HEZ2o CXE U3 MYMM LSS 22197 3 FYLOR CINY Y HY U2 UL
L|C.
AL
. ?_l'r

=

i i 1 ~ 167HKX|Q| £=Xl0|, HEZ2{0f| ZHatE
index int _ 7
/0 o HE H=

- 2"
o ck
1 ON
0 OFF
STU A f
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l==2| HOHY 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSHX| Y= Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 & Of 2] 2 A

DR_Error (DR_ERROR_STOP) T2 ZH Z& Al

= OffH|

in1 = get_digital_input(1) #19H ™A 97|
in8 = get_digital_input(8) #3H HE 97|

ROS ZZ2iY O (v1.11)
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12.2.4 set_tool_digital_output(index, val=None)

. s
B 29| M= E OXE THOM LHELYY| ot BHEEYLILCE
= Q=
u+2 Iz
2R 20 HEE /0 E =
| | . val QIRP} 9l A1 ~ 67HRIl 2Rt
indlex nt ] . val 91X} Q2 B 1~6, 1~ 6
(Y4 ON, 84 OFF)
val int - I/O value : 2SI 0K} sh= gf
7 o7

« 2| E
o a3
0 o3
342 ez

= 0fl2

DR_Error (DR_ERROR_TYPE) Rl+==2| HOJHY 2F Al

DR_Error (DR_ERROR_VALUE) Rl=0| 740l FRSHA| A2 Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A

DR_Error (DR_ERROR_STOP) TR A ZF A

= Of| 5|

set_tool_digital_outputs(1, ON) #Z%£ 9| 18 HH ON
set_tool_digital_output(6, OFF) #Z& 9| ¢t HHE OFF
set_tool_digital_output(3) #3H THE ON, val QXI7t ‘d2fEl 42 == ON
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set_tool_digital_output(-3)

ROS ZZ2iY O (v1.11)
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12.2.5 get_tool_digital_output(index)

= Jls

- Q%
o
Index int - 22 Tool /0 FH™ HZ (1~6)
« Z|E
o ck
1 ON
0 OFF
STU A i
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l==2| HOHY 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSHX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0f2] 24 A
DR_Error (DR_ERROR_STOP) Z2O 24X 2 A
= O
out_state1= get_tool_digital_output(1)  #Tool 10 18 =3 AEj 97|
out_state6= get_tool_digital_output(6) #Tool 10 6 =2 HEf 97|
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12.2.6 get_tool_digital_input(index)

2R 29 M= X2 FHAM 2227 AT FEYUCH

index int - Z2& Tool IO ™ HZ (1~6)
« 2| E
o ck
1 ON
0 OFF
STU A i
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l==2| HOHY 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSHX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) ZROH LM FTE Al
= O
get_tool_digital_input(1) #Tool 10 €& 18 HH 27|
get_tool_digital_input(6) #Tool 10 23 6 TH 97|

ROS ZZ2iY O (v1.11)
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12.2.7 set_mode_analog_output(ch, mod )

HEE2| OfgR1 F2O| fy MY RES WFBLCH

- ol
ol r=2d 7|2 Ay
¢ 1:channel 1
ch int -
e 2 : channel 2
analog io mode
mod int - « DR_ANALOG_CURRENT: 2 pc
o DR_ANALOG_VOLTAGE: ¢ 2E
n EI Eq
3 a9
0 43
S8 =i
= 02
ol a9

DR_Error (DR_ERROR_TYPE)

OIS0 HOlEY 2F A

DR_Error (DR_ERROR_VALUE)

Qlol 20| RESHK| Y2 A

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

TZ2OH ZX FB& A

= O

# analog_output channel 1

. N
g ME 2EZ 43y

set_mode_analog_output(ch=1, mod=DR_ANALOG_CURRENT)

# analog_output channel 2& M2 ZEZ Mgt

set_mode_analog_output(ch=2, mod=DR_ANALOG_VOLTAGE)

Doosan Robotics
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12.2.8 set_mode_analog_input(ch, mod )

= |5
HEEZ o210 Y Ot Mg ZEE MHeL|Ct
- Q%
ol PN I 7| 2% Ay
¢ 1:channel 1
ch int -
e 2 : channel 2
analog io mode
mod int - « DRANALOG_CURRENT: H2 mE
o DR_ANALOG_VOLTAGE: ¢ 2E
n EI Eq
o a3
0 a4
ST =i
= 02
ol A

DR_Error (DR_ERROR_TYPE) =2 HIOIHY 2F A

DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESHKA| AZ Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f|2f &4 A

DR _Error (DR_ERROR_STOP) ZE20 ZX TE Al

= OffH|

# analog input channel 12 & ZEZ MY

set_mode_analog_input(ch=1, mod=DR_ANALOG_CURRENT)

# analog input channel 2& Mg ZE= 4%

set_mode_analog_input(ch=2, mod=DR_ANALOG_VOLTAGE)

ROS ZZ2iY O (v1.11)
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12.2.9 set_analog_output(ch,

« 7|

olr

val)

AEEZ o= =80 siTot= ME gts S=HYLCL

IPS
. =
e 1:channel 1
ch int .
e 2 :channel 2
analog £
val float - - UF 2EY 39:40~200 (A
o MO ZEQI A2 0~100 [V]
« 2|H
- 29
) 43
34% =
= 0fl2
ofl 2] =

DR_Error (DR_ERROR_TYPE)

OIS0 HOlEY 2F A

DR_Error (DR_ERROR_VALUE)

Qlol 20| RESHK| Y2 A

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

TZ2OH ZX FB& A

= O

set_mode_analog_output(ch=1,
mode
set_mode_analog_output(ch=2,
mode

set_analog_output(ch=1, val=5.

mod=DR_ANALOG_CURRENT) #out ch1=current

mod=DR_ANALOG_VOLTAGE) #out ch1=voltage

2) #channel 10 5.2 mA &5

set_analog_output(ch=2, val=10.0) #channel 20 10V &%
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12.2.10 get_analog_input(ch)

) e 1:channel 1
ch int -
e 2 :channel 2

float « MF ZEQI F2:40~200 [mA]
o M HEQI H2:0~100 [V]
= 0l
ofl 2| a3
DR_Error (DR_ERROR_TYPE) =2 HIOIHY 2F A
DR_Error (DR_ERROR_VALUE) Rl=0| 7}0| FRSHA| %2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) m2OM ZH Z2 Al
= O x|
set_mode_analog_input(ch=1, mod=DR_ANALOG_CURRENT) #input ch1=current
mode
set_mode_analog_input(ch=2, mod=DR_ANALOG_VOLTAGE) #input ch2=voltage
mode

Cur = get_analog_input(1) # channel 19| analog input & 2t 97|
7t
HA

Vol = get_analog_input(2) # channel 22| analog input ™ ¢

ROS ZZ2iY O (v1.11)
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13.1 Modbus

13.1.1 add_modbus_signal (ip, port, name, reg_type, index, value=0)

= Jls

ModbusTCP2| M E SE%TLICH Modbus I/0 BH2| AL E[XMEHE |/0O set-up HIFHAM HH
SHOFSEX|DE E|X| MEHE AMEO0| O34 ZR0 HAEEZE QsiMD 2 HHOE ARESIA|Z] HE
LICt. O] HHOE ArEst0] METH AL E[X| MEHEONAM Modbus 23 HF7t SESIK| UEL

—

Ch
. ol
ol ET IETT e
ip string - modbusTCP 2 & ip T&
port int - modbusTCP 2& port
name string - modbus signal 0|

Modbus?| &= Ef

+ DR_MODBUS_DIG_INPUT
reg_type int - « DR_MODBUS_DIG_OUTPUT
+ DR_MODBUS_REG_INPUT
+ DR_MODBUS_REG_QUTPUT

index int - Modbus signal®| index

typeO| DR_MODBUS_DIG_OUTPUT E&

value int 0 DR_MODBUS_REG_OUTPUTY [jf =&Zt
@ 2 g=20= FAIELHL)
« 2|E
o AE
0 g4
S =
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Modbus

= 02
DR_Error (DR_ERROR_TYPE) l=S2| HOHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 02| 24 Al
DR_Error (DR_ERROR_STOP) Z2O ZH B2 A

= Of A

#Modbus 10 270 & H&st1 ¥ S &Est= O

#Modbus 10 1 : IP 192.168.127.254, input 8&: “di1"~"di8", output 88:
"do1"~"do8"

#Modbus 10 2'H : IP 192.168.127.253, input 8&: “di9"~"di16", output 88:
"do9"~"do16"

# set <modbus 1> input : di1~di8
add_modbus_signal(ip="192.168.127.254",port=502, name="di1",
reg_type=DR_MODBUS_REG_INPUT, index=0)
add_modbus_signal(ip="192.168.127.254",port=502, name="di2",
reg_type=DR_MODBUS_REG_INPUT, index=1)
add_modbus_signal(ip="192.168.127.254",port=502, name="di3",
reg_type=DR_MODBUS_REG_INPUT, index=2)
add_modbus_signal(ip="192.168.127.254",port=502, name="di4",
reg_type=DR_MODBUS_REG_INPUT, index=3)
add_modbus_signal(ip="192.168.127.254",port=502, name="di5",
reg_type=DR_MODBUS_REG_INPUT, index=4)
add_modbus_signal(ip="192.168.127.254",port=502, name="di6",
reg_type=DR_MODBUS_REG_INPUT, index=5)
add_modbus_signal(ip="192.168.127.254",port=502, name="di7",
reg_type=DR_MODBUS_REG_INPUT, index=6)
add_modbus_signal(ip="192.168.127.254", port=502, name="di8",
reg_type=DR_MODBUS_REG_INPUT, index=7)

ROS ZZ2iY O (v1.11)



# set <modbus 1> output : do1~do8

add_modbus_signal(ip="192.168.127.254",port=502, name="do1",

reg_type=DR_MODBUS_REG_OUTPUT, index=0, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do2",

reg_type=DR_MODBUS_REG_OUTPUT, index=1, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do3",

reg_type=DR_MODBUS_REG_OUTPUT, index=2, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do4",

reg_type=DR_MODBUS_REG_OUTPUT, index=3, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do5",

reg_type=DR_MODBUS_REG_OUTPUT, index=4, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do6",

reg_type=DR_MODBUS_REG_OUTPUT, index=5, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do7",

reg_type=DR_MODBUS_REG_OUTPUT, index=6, value=0)

add_modbus_signal(ip="192.168.127.254",port=502, name="do8",

reg_type=DR_MODBUS_REG_OUTPUT, index=7, value=0)

# set <modbus 2> input : di9~di16

add_modbus_signal(ip="192.168.127.253",port=502, name="di9",

reg_type=DR_MODBUS_REG_INPUT, index=0)

add_modbus_signal(ip="192.168.127.253",port=502, name="di10",

reg_type=DR_MODBUS_REG_INPUT, index=1)

add_modbus_signal(ip="192.168.127.253",port=502, name="di11",

reg_type=DR_MODBUS_REG_INPUT, index=2)

add_modbus_signal(ip="192.168.127.253",port=502, name="di12",

reg_type=DR_MODBUS_REG_INPUT, index=3)

add_modbus_signal(ip="192.168.127.253",port=502, name="di13",

reg_type=DR_MODBUS_REG_INPUT, index=4)

add_modbus_signal(ip="192.168.127.253",port=502, name="di14",

reg_type=DR_MODBUS_REG_INPUT, index=5)

add_modbus_signal(ip="192.168.127.253",port=502, name="di15",

Doosan Robotics



Modbus

reg_type=DR_MODBUS_REG_INPUT, index=6)
add_modbus_signal(ip="192.168.127.253",port=502, name="di16",
reg_type=DR_MODBUS_REG_INPUT, index=7)

# set <modbus 2> output : do9~do16
add_modbus_signal(ip="192.168.127.253",port=502, name="do9",
reg_type=DR_MODBUS_REG_OUTPUT, index=0, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do10",
reg_type=DR_MODBUS_REG_OUTPUT, index=1, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do11",
reg_type=DR_MODBUS_REG_OUTPUT, index=2, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do12",
reg_type=DR_MODBUS_REG_OUTPUT, index=3, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do13",
reg_type=DR_MODBUS_REG_OUTPUT, index=4, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do14",
reg_type=DR_MODBUS_REG_OUTPUT, index=5, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do15",
reg_type=DR_MODBUS_REG_OUTPUT, index=6, value=0)
add_modbus_signal(ip="192.168.127.253",port=502, name="do16",
reg_type=DR_MODBUS_REG_OUTPUT, index=7, value=0)

ROS ZZ2iY O (v1.11)



13.1.2 del_modbus_signal (name)

» Jls
S2% Modbus®| ASE AH|BILICH Modbus I/O M9 AL E[X] MEE |/0 set-up H|F0lA]
Aok SEX|H E[X] MEE AREO| Oj22 Z<0| ﬂﬁE% QshMet 2 HHOE ALESIAIY
HHEfLICE O] HHOE AtE3to] MBS AL E[X] HHEOM Modbus 23 OiF7t SESHK| &
S Ck

name string - S2% modbus Al=2] 0|2
« 2| E
o 493
0 43
S5t A i

of| 2|

ol ck:

DR_Error (DR_ERROR_TYPE) =52 HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) QI=0| Zt0| FRISIX| YUS Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2] 24 A|
DR_Error (DR_ERROR_STOP) T2 ZH BE A

il X

# Modbus 10 A= 7t "di1”, "do1” 2 S2E|0f U=,

40l NE S22 ANHIX ¥ W 57 IS ABLLC

del_modbus_signal("di1") #dil" 3™ SE AMA
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del_modbus_signal("do1") #"do1” 8™ S5 &K

ROS ZZ2iY O (v1.11)



13.1.3 set_modbus_output(iobus, val)

. s

Q% Modbus FX|0f =S LHELWZ| ?eh FEO YL|CH

14
i e
iobus string - modbus O|&(TPOA A7)
Modbus digital /0 91 A%
e ON:1
value int - " OFF:0
Modbus analog 1/0 @ B value
« 2|E
3 ck:
0 43
STU A f
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l==2| HOHY 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension 25 0f2] 24 A
DR_Error (DR_ERROR_STOP) T2 ZH BE A

= OffH|

#Modbus digital I/07} S ZE|0f A1, MBIt "do1”, "do2" B SEE U= E2
set_modbus_output("do1", ON)
set_modbus_output("do2", OFF)

#Modbus analog /07t FZE|0| U, MBIt “regl”, “reg2” 2 SEE|0 Y& 4
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set_modbus_output("reg1”, 10)
set_modbus_output("reg2", 24)

ROS ZZ2iY O (v1.11)



13.1.4

get_modbus_input(iobus)

Modbus ZX[0M M2 E HO{ 27| et O YLILY.

—

. ol

ey e
iobus string - modbus O|S(TPOIA A7)

« 2|E

Oor1 Modbus Digital I/0 ¢! Z<% ON or OFF
I Modbus Analog Z&0! &<
value
RICHE PNES=
= 02
of| 2| 29

DR_Error (DR_ERROR_TYPE)

OIS0 HOlEY 2F A

DR_Error (DR_ERROR_VALUE)

ro
10
ot

w0l Ztol KA YS Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2& Of|2] 24 A

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A

= OffH|

#Modbus digital I/07} HZE[0] AL, MBI} “di1”, “di2" B SFE[0 U= 8

get_modbus_input("di1")
get_modbus_input("di2")

#Modbus analog 1/07} ¥ Z |0

o
T

get_modbus_input("reg1")
get_modbus_input("reg2")

UL, MBIt "regl”, “reg2” B SFEO U=

Doosan Robotics
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