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Overview

1. Doosan ROS package X

1.1 Overview

= Doosan robotics ROS package
1 &4 HS2ERZ2 #5517 fIgh HEF o7
X|2 URDF B2 & HEZ5t12 Rviz, Gazebo & 50 A|E2{|0|M0| 7t53tH, movelt O]
A

Lt Ctget OIME ot 2X 28RS 745

.

12 HOE AR
= System
AMEXF PCE X86 A|AEIO[O{OF ThL|CH,
Astst A2 0|ME QA YIAAHOMZ PCE HESHL|CE
= 0OS % ROS version

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

13 2%
« AA MK
Doosan robotics Github O|Af A5 Chz ZOtA WE LT
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. S ocE

2.1 Virtual mode
» =
« 2H 2X0| 8i0] #&3t= ER0|= virtual modeE AtERLICEL
« dsr_launcher Tt A3 Al, mode QXIE virtual 2 AZeLIC
OIXIZ M2 Al, default 2 virtual 2 E™E L|C}
ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:=virtual
« virtual mode 2 ROS launch A|, X522 Of£2{0|E{(DRCF)7} A& L|Ct,
- Of =2y O|E{(DRCF) ?I X[ : doosan-robot/common/bin/DRCF

- 2R O & StLtol ofE2|0|E 7t Bttt

« OHEER KO A, 22 J40HE Of220|H7t XtEs HAEH 22 CHE ZEE A
StAl &L
2.2 Real mode
» J|ls

- Y 2RE 7Y

ox

L0|= real modeS AtEgtL|LCE
« real mode &% Al0|= AX 22 Ho{7|t 4 HAZS sjoFTh gL|CH
« 22 HO7|9 C|ZE IPE 192.168.127.100, port= 12345 Y L|CH

« dsr_launcher It A A|, mode:=real host:=192.168.127.100 port:=12345 2 478t
LICF

ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:=real
host:=192.168.127.100 port:=12345
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Machine
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Servo Off
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0

Device
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A T o (@\ “o° 3 )
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a3 22 TP 2tH
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2671 0 L HLST e
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Password
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Madbus Sive .
Alternative DNS fervar
Predefined Madbus.
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= i, n = [
o I & ® s O
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a3 23 TP oM Hoj7] 1p =l

Network 4

oM 28& Mof7|el IpE =eldta, Of IPE ROS MM host := ROBOT_IP
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Real mode

2 A8
+ ROS Control Node?7t SHIE2A HAE[RACHH, TPS| X[OJA 0| ROSZ HOZLILH.
Hof#o| gofzh TP o} HO0= ofzfet &2

=

Teol s-ELct

-—
—» TRANSFER CONTROL

Transfer completed.

Toregain control, press the Withdraw button.

a3 2.4 Mo ofH Al &

0=
El
e
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3.

dsr_description

3.1 dsr_description <robot_model>.launch
= J|s
« Rviz 0| 28 ZEZ =1 Joint_state_publisher & Z&/gL|Ct,

«  EYE Joint_state_publisherE &30 222 & LT}

« O}2}0|E
e
M-Series 282 Z&
. m0609, m0617, m1013, m1509
model - m1013
A-Series 22 2 ¢
. a0509
2R Zd
color - white
. white or blue
gripper AH& /%
gripper - none . none : gripper O] ALE
. robotiq_2f : robotiq two finger &%}
= O x|

$ 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 O8lab 20| Rviz A0 2Lt Joint_state_publisher 7t 22

=l
Joint_state_publisher & &350 E£2 +& AlZ.
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Join_state_publisher
@ [T e e e oen saates samel 0 o oo

& bisplays
* ® clabal options

Fined Frame

<Fixed Frame>
194848

Focal Shap... 005

Focal Shap... @

vaw
it s103%8

+ Focal Peint  0.01323;-0.1880.

jontt am

oz am

jonts 15

it [

ot 0

o am

Randomize
—
add Swe || Remove || Rename
© Time

Boalll FOs Time: 15586013887 | ROS Elapsed: |102.71 Wall Time: [155446013390 | Wall Elapsad: [102.68 Experimental
B s | os-ciks kot etk ove . ght-<lck/Mouse wheek Zoom.shif: ore cptons. 31 fog

12! 3.1 Rviz &0 28
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4.

dsr_moveit_config

41 dsr_moveit_config

= 7|5
o Rviz 40| 22 ZHS 21 moveite S0 ZEZ MO THL|LCt.

o Al2Y0ld REZT SEPLCL

« I}2}0|E

Rsy | siEd

EZ ZeY
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

5t7] 41 23t Z0| Rviz &0 ZE23t MotionPlanning %0] 22 &

=
MotionPlanning & &5t0 2X2 71422 & AlZ.
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£ interact
2 oisplays
» @ Global Options
» + clobal status: ok
» @ crid
* 3 MotionPlanning
+ + Status: Ok

Move Croup Hamespace

Robot Description
Planning Scene Topic
Scene Geometry
Scene Robot
Planning Request
Planning Metrics

» Planned Path

Add

3 MationPlanning

Context | Planning Manipulation

Planning Library
ompL

<unspecified>

Warehouse
Host: [127.00.1

Workspace
Center (xYZ):

Size (XY2),

Reset

It & = v

[
o

robat_description
move_group/monitore.

Scene Objects _ Stored Scenes | Stored States _Status

Planner Parameters

Port: (33829 ;| | conneat
0.00 : [000
2.00 - [z00

31fps

2l 4.1 Rviz + Movelt
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dsr_control + moveit

4.2 dsr_control + moveit

= Jls

fjo
ofm
ot
2
Hu
i
o
=
<
ot
-
o

« Rviz &0 22 REZ Z1 moveit
. OfZO|H ZELt HA 221t HZSIY SZ2ghL|Ch

« OfE210|H ZE+& virtual mode?t Z-&EtL|C},

. .|T|.|-E|-EI|E-|
e
EZ HA2| P
host - 127.0.0.1 . O§Z2{0[E :127.0.0.1
CAX 22H07] :192.168.127.100
Port - 12345 MH|A port
BEE 5% 2L
mode - virtual - virtual ; 7p4F S&

-real : &H &

M-Series 2£ 2

. m0609, m0617, m1013, m1509
model - m1013 A-Series 28 2 &

.a0509 2 2Y 43

. m0609, m0617, m1013, m1509

2R ZY
color - white )
. white or blue
gripper AH& #F
gripper - none .none : gripper O] At

. robotiq_2f : robotiq two finger &%t

ROS ZE212iY OfF (v1.11)



4% dsr_moveit_config

= OffH|

<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:

<real mode>

Z2H|0{7| IP defalut = 192.168.127.100, port =

$ roslaunch dsr_control dsr_moveit.launch model:

mode:=real color:=blue gripper:=robotiq_2f
$ roslaunch dsr_control dsr_moveit.launch model:=a0509 host:=192.168.127.100

mode:=real

S5t7| 42 2o 2

MotionPlanning £

i
D oisplays
» @ clobal Options
» + clobal status: ok
» @ crid
* 3 MotionPlanning
+ + Status: Ok
Move Group Namespace
Robot Description
Planning Scene
» Scene Geometry
+ scene Rabot
- equest

» Pl etrics.
» Planned Path

Add

3 MationPlanning

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

Planning Library
Planner Parameters

<unspecified>

Warehouse
Host: [127.00.1 Port:
Workspace
Center (xYZ): 0.00 0.00
Size (XY2), 200 2.00

Reset

=m1013 mode:=virtual color:=blue

=m1509 host:=192.168.127.100

0| Rviz &0 &1 MotionPlanning &0| 2% &.

o0 2RE 73 AlE.

ae

robot_description
oup/monitore,

33829 1| connect

8 4.2 Rviz + dsr_control
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Movelt Commander

43 Movelt Commander

= Jls

« Moveit Commander € S3%l0| 2&£2 | 0{&L|C}.

= A%

e 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>
EEH 7| IP defalut = 192.168.127.100, port = 12345
$ roslaunch dsr_control dsr_moveit.launch model:=a0509 host:=192.168.127.100

ROS ZE212iY OfF (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 =[000000] # 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)

Doosan Robotics



dsr_launcher

5. dsr_launcher

5.1 dsr _launcher

| .

o

- 7

=1

A

S S0ot0f Lt

otetojE o M2t Single Robot, Multi
L|C}.

dsr_launcher dot 2

g Q8= dsr_launcher/multi-robo

Multi Robot 742 Single Robot2| 49|
ZE|lE= Multi Robot 74 2CHe| 2£0j| CHst Of A

SEE FegLch
Robot, Gripper, mobile 4S8 58 = US

= (o]
=3¢

Lct 2 Ti7|xjof 72ROz A
QLich RHAlo| A0 GHe PN

=]
B | =783t 2 HHEL

t* launch I} HMES

=== =
Lt ( ns, host, port, model 8 2HIEH +=Hd0F gfL|C})
« dsr_launcher 29 2, Z} 2tZ0| X dsr_example & rosrun 22 FSA|ZLICE
(MM U2 6% dsr_example S & ZSIA|7| BFEfLICE)
« I}2}0|E
ol EL e, M
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot; dsr01 £E =XHoZ
dsr02, dsr03, dsr04 ...
EZ HOZ| P
host - 127.0.0.1 . O§Z2{0[& :127.0.0.1
AR 22E07] :192.168.127.100
port - 12345 MH|A port
22 & 2L
mode - virtual - virtual : 7p& S&
-real : &K %
model - m1013 M-Series 2& 2 H

ROS ZE212iY OfF (v1.11)



5% dsr_launcher

oI5 x2 8 7123 e
. m0609, m0617, m1013, m1509
A-Series 22 2%
.a0509
2E Zy
color - white )
. white or blue
gripper AH& /%
gripper - none . none : gripper O ALE
. robotiq_2f : robotiq two finger &%}
Mobile robot AHE {7
mobile - none .none : O] A&
. husky : husky 2HIY 22 A
= Ol H|

<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 Z22f O (v1.11)



6 dsr_example

6.

dsr_example

- 7ls

=)

« dsr_launcher & S50 FHE EX 2tgof| HE 2X 735 OHE |
RtMst 282 =4 £42 5Z dsr_launcher 2 & ZX38HA|7| HREFL|CE)
Of|& o2 python 22

- python &~ 2

+

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

4y 5o AU

Doosan Robotics



Single Robot

6.1

= Jls

+ Single Robot 7+& O|ME HSgL|Ch.

Single Robot

RtM3t 282 2d 142 5% dsr_launcher & & Z38HA|7| HigfL|CH)

« OA mee

- python &4

python 22 Ztd g0

L|C

fIX|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/simple

= dsr_launcher 2%}

A
o1

ed 7|2

- dsr01

=k

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

dsr02, dsr03, dsr04 ...

host

- 127.0.0.1

2& FMoi7| Ip
. OfZ2{0l& : 127.0.0.1
AR 2ERO7] : 192.168.127.100

port

- 12345

MH|A port

mode

- virtual

282 % 2C
- virtual : 7p& S&

-real : AH 5=

model

- m1013

M-Series 22 Z &
. m0609, m0617, m1013, m1509
A-Series 28 2 H

. a0509

color

- white

2R 2y

. white or blue

gripper

- none

gripper AH& /%

.none : gripper O] AtE

. robotiq_2f : robotiq two finger &%t

ROS ZE212iY OfF (v1.11)



6 dsr_example

Mobile robot A2 &2

mobile - none .none : O] AFE
. husky : husky Z2HIY 282 AtE

= OffH|

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

2. launch
ot F/40l %A dsr_launher & HASL|CL
- 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
- OfH| mY +~d
. T+SStAXL 5t oM mtYES Fof ROBOT_ID 2t ROBOT_MODELE A =+
gt
. 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 & OXE XS LICE

Multi Robot

RtM3t 282 24 142 5% dsr_launcher & & Z38HA|7| HiEfL|CH)

o O o2 python 22 =4 Z|of UAELICEH

- python

A R|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/simple

= dsr_launcher 2%}

g
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot: dsr01 £E &XlHoz
dsr02, dsr03, dsr04 ...
EZ Mozl P
host - 127.0.0.1 . O§Z2{0[& :127.0.0.1
AN 22H07] : 192.168.127.100
port - 12345 MHE|A port
ER & BE
mode - virtual - virtual : 7Hd S&
- real : &A S&
M-Series 22 Z &
. m0609, m0617, m1013, m1509
model - m1013
A-Series 22 D&
. a0509
28 ZY
color - white )
. white or blue
gripper AH& |R%F
gripper - none . none : gripper O AtE
. robotiq_2f : robotiq two finger &%}
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Multi Robot

)
£

I

mobile

of

A

=
Mobile robot A2 {2
.none : O] AtE

. husky : husky Z2HIY 282 AtE

= Of A

1. 28 X 0o{7| default IP/Port
- 1P :192.168.127.100 , port = 12345
- multi robot Q! 2L 2t 22 H0{7|2] IPE CI=2A HHEEL|Ct

1. launch
- launch o} =7
. $ cd ~/catkin_ws/src/doosan-robot/dsr_launcher/launch
. multi_robot_*. launch It S Z} o] %A =L Ct
.. ns, host, port, model & SHI2A o} ELIC}.
- 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
- olF oY

. *FE0X st o|H mY2 EO| robot id 2 robot model2 WA X e

C}.
.. ex>
robot_id1 = "dsr01"; robot_model1 = "m1013"
robot_id2 = "dsr02"; robot_ model2 = "m1013"

$ rosrun dsr_example_py multi_robot_simple.py

ROS ZE212iY OfF (v1.11)



6 dsr_example

8
m F
\ »
2]
Pro
A
,
L]
L\

8 6.3 multi robot
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Gripper

6.3

= Jls

Gripper

«  Gripper (robotiq_2f) A& OIXIE A SgLICt.

RtM3t 282 2d 142 5% dsr_launcher & & Z38HA|7| HigfL|CH)

e dsr_launcher

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

AlSH

A A, gripper:=robotiq_2f QIXIE &L|LCt.

L|C

- python 22 2|X|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/gripper

= dsr_launcher 2%}

e
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot: dsr01 2 XX o 2
dsr02, dsr03, dsr04 ...
EZ Mozl P
host - 127.0.0.1 . O§ 20§ :127.0.0.1
AN 22H07] :192.168.127.100
port - 12345 MHE|A port
22 & 2L
mode - virtual - virtual : 7Hd S&
- real : AH S=
M-Series 22 2 &
. m0609, m0617, m1013, m1509
model - m1013
A-Series 22 T &
. a0509
22 ZY
color - white )
. white or blue
gripper - none gripper A& §5

ROS ZE212iY OfF (v1.11)



6 dsr_example

Q=3 t=d 712 ok
. none : gripper O] AM&

. robotiq_2f : robotiq two finger %t

Mobile robot A2 {2
mobile - none .none : O] AHE
. husky : husky 2HIY 22 ALE

= OffH|

1. 22 H|0{7| default IP/Port
- IP : 192.168.127.100 , port = 12345

2. launch : single robot + gripper

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

- single robot in gazebo
$ roslaunch dsr_launcher single_robot_gazebo.launch model:=m1013
gripper:=robotiq_2f

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

gripper:=robotiq_2f

3. run application node
- Of|H| o
. T&5tX} Sh= OfX| Y-S EOo|{ ROBOT_ID 2t ROBOT_MODELS %A =+
g
. ex>
ROBOT_ID = "dsr01"
ROBOT_MODEL = "m1013"

$ rosrun dsr_example_py pick_and_place.py

Doosan Robotics



Joint_state_publisher

fyteract | 6 Move Camera -] Select ocus Camera @ PilshPont & =

1 oisplays 0 - views x

T8 Gobalopons Type: (ot i) 2| |_zerm
Background Color I 48; 48; 48 * Current View  Orblit (rviz)
Frame Rate b

Near clip ... 001
Default Light

Ivert 2 Axis
* + Global status: Ok Target Fra... <Fixed Frame>
 FixedFrame  OK Distance

» ® Grid

Focal shap... 0.05
> i, RobotModel ?

Focal shap. . @
11304

pitch 070398

» Focal Point 0.12305; 0.3593...

(o ] s JO ) |

fointt atm
jointz a7
== oty )
ot an

S0 |

joints ase

e am

Randomize

center

add save Remove || Rename
@ Time x
ROSTime: 155446308797 | ROS Elapsed: [115.29 Wall Time: [1554463088.00 | wall Elapsed: [115.29 Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/, Right-Click/Mouse Wheek: Zoom. Shift: More options. 31fps

1% 6.4 robot + gripper
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6 dsr_example

64

= 7|5

o DHIY 22L& (husky) OIXE H|3gLICE
RtMIst 282 2tE 42 5% dsr_launcher

« dsr_launcher & Al, mobile:=husky 9IAtE

Mobile robot

= TZOHAI7| HEELICE)

=2 O

L

« O oY python 22 = Z|0f JASLICH

- python

A R|K|: ~/catkin_ws/src/doosan-robot/dsr_example/py/scripts/mobile

= dsr_launcher Q! X}

ol L 7z EL
ROBOT name space
. single robot : dsr01
ns - dsr01
. multi robot; dsr01 £E =XHo=Z
dsr02, dsr03, dsr04 ...
EZ HO7|Ip
host - 127.0.0.1 . O§ 20§ :127.0.0.1
. AH 2ENO7] :192.168.127.100
port - 12345 MH|A port
2% 5% e
mode - virtual - virtual : 7h& S&
-real : AH 5=
M-Series 22 Z &
. m0609, m0617, m1013, m1509
model - m1013 ]
A-Series 282 D&
. a0509
B Ay
color - white )
. white or blue
gripper - none gripper AH& /5
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Mobile robot

e

. none : gripper O] AtE

. robotiq_2f : robotiq two finger %t

mobile

none

Mobile robot A2 &2
.none: O] AFE

. husky : husky Z2HIY 282 AtE

= OffH|

1. 22 H|0{7| default IP/Port

- IP : 192.168.127.100 , port = 12345

2. launch : single robot + mobile

- single robot in rviz

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

- single robot in gazebo

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

- single robot in rviz + gazebo

$ roslaunch dsr_launcher single_robot_rviz_gazebo.launch model:=m1013

mobile:=husky

3. run application node

- O™ = 7

. 1S5t x} St= O mIYE E0{ ROBOT ID 2 ROBOT MODELS %A #

HeLch,

.. ex>

ROBOT_ID = "dsr01"

ROBOT_MODEL = "m1013"

$ rosrun dsr_example_py single_robot_moblie.py

ROS ZE212iY OfF (v1.11)



6 dsr_example

tmp¥Urlvd® - RViz

et eCamera [JSelect - Focus Camera = Measure & 2D Pose Estimate 2D Nav O PubishPoit & =
0 Displays . » Views 0
* @ clobal options t W izac
Slobel opuc i Type: [Orbit(viz) ;|| Zerm
Background Color I 48; 45: 48 * Current View  OfbIE (rviz)
Frame Rate 30 Near Clip... 0.01
Default Light 1 InvertZ axls
* + Global Status: ok Target Fra... <Fixed Frame=
 Fixedfrome  OK Distance  3.16478
» @ Grid 2 Focal Shap... 0,05
> i, dsr01 o Focal shap... &
> iy dsr02 C Yaw 058038
pitch 0575398
» Focal Point  0.25174;0.3835.
Add sawe || Remove || Rename
© Time 0
Bl RosTime: 1496 ROS Elapsed: [14.17 woll Time: (155446070287 wall Elapsed: |22.25 Experimental
B e - clek: rotac. mnast-clcks ove . igh-clck/Mouss Wheet Zoom, Saif: More apsons s

12 6.5robot on mobile
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Topic

7. dsr_msgs

7.1 Topic
7.1.1 RobotState.msg
- 75

2R dH EH HA[X]

. 9lg
robot_state int32 25 MEl : enum.ROBOT_STATE &=,
robot_itate_st string EX HEE stringRZE ®7|
actual_mode int8 252 M0 EE: enum.CONTROL MODE &=
actual_space int8 252 X0 37 enumROBOT SPACE &Hx
current_posj float64[6] 6702 ®X Z=QIE 2 HHE
6702 Bx| =OIE Zt: ™ H(Absolute
joint_abs float64[6] bl . = e
Encorder)
current_velj float64[6] 6702 X ROE & HE
joint_err float64[6] 6712 M ZQIE X FHE
target_posj float64[6] 671o] EfZI =OIE 2|X| HE
target_velj float64[6] 6712 EfA ZQIE £ FH
current_posx float64[6] 670 T Task QX HE
t_tool "
TS9P floatealel 6712 B Flange 91%| H=
current_velx float64[6] 670 T Task £ HE
task_err float64[6] 6702 B Task @At H&
target_posx float64[6] 6712 EtZI Task X HE

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

ol x2 ¥ 7123 T
target_velx float64[6] 67H2| EtZ Task = HE
luti

solution_spac 18 250 X R E(0-7)

e

rotation_matri

std_msgs/Floa

iy t64MultiArray[ 22 2| &Y FE: float[3][3]
]
dynamic_tor float64[6] 6702 X AAE Cto|LtY] E3 FE
actual_jts float64[6] 6712 SX| Z™HE TS MA HE
actual_ejt float64[6] 6702 A Joint =Y 23 M
actual_ett float64[6] 6702 T Task 7|Ht Q|3 M
6712 World XtEA-Base ZtEA 7+ /K|
HAL ZH
actual_w2b float64[6]

BTt Q1= M2.50 0|49 H{TOAMBH AL
7tsgct

current_posw

std_msgs/Floa
t64MultiArray[

]

World ZEH 7| 6742] SIXY Task $IX|
e

sk Q& M2.50 O|Ae| HTO|AMTL AL
7tsgLict.

current_velw

float64[6]

World ZtEH 7|= 6712 A Task &&=
My

SIS Ql4= M2.50 O|AFS| H{HO ATt AL
7Hs @ Ct

od

world_ett

float64[6]

World ZtEA 7|E 6702 #XY Task 7|gt
ey 8=

SISt Ql3= M2.50 O|AtC] H{XO|AM Tt A2
7tsgL .

od

target_posw

float64[6]

World EEA 7|Z= 6702] EFZI Task $|X|
qe

STk Q= M2.50 O|AFS| H{TO| ATt AL
7hsELICt

target_velw

float64[6]

World ZEA 7|& 6742] EtZ Task £
e

ST Q= M2.50 0|49 B{TO|AMTH ALS
7ts L

od
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7122

7

Q1 e

rotation_matri

std_msgs/Floa

World ZtEH 7|&
float[3][3]

22X 3 98 5.

t64MultiArray| N .
x_world ] i QA= M2.50 0|4 HFOA D AL
7tsgLct.
AR X EA 1D HE(101 ~ 200)
actual UCN int8 ST Rl M2.50 O|4te| HHOAMTH AL
7tsgL .
UserZtEH 9| Parent ZtEH JE
parent int8 ofiT Q== M2.50 O|Ao| HHHO|MTE ALE
7tsgL o
AHAL ZtEA 7|FE 6702 A Task K|
qe
current_posu float64[6] N
SIS Ql= M2.50 O|Are| E{ZFO| A DE AL
7tsgL .
ALEAL ZtEA 7|F 6702 MM Task £
qe
current_velu float64[6] N
SIS Q4= M2.50 O|Ake| H{MO| ATt AL
7tsgL .
ArEAL ZtEA 7|F 6702 B Task 7|t
oy H&
user_ett float64[6]
SIS Ql4= M2.50 O|AFe| H{HO| ATt AL
7tsgL .
ALEXE EEAH 7|E 6712 EF Task X
S
target_posu float64[6] N
SIS Ql4= M2.50 O|AtS| H{FO|A{DE AR
7tsgL .
AEXE ZtBEA 7|FE 6742 EF Task =
Hqe
target_velu float64[6]
SISt Ql3= M2.50 O|AtC] H{XO|AM Tt A2
7tsgL .

rotation_matri
x_user

std_msgs/Floa
t64MultiArray|
]

ALEXF ZEA 7|E
float[3][3]

sigh Q= M2.50
7ts gLt

2R 3

0%

ERESIR

o] &o| HHOMZ A
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7% dsr_msgs

el t=d = A
sync_time int8 e 2 7t2H 8=
flange_digital . i
ange_cigial int8[6] 6712| Flange Digital Output S&
output
flange_digital . i
ange_digital. int8[6] 6712l Flange Digital Input H&
input
actual_bk int8[6] 6712 Egfo|3 Ef HE
actual_bt int8[5] 5709 28 HE ™E
actual_mc float64[6] 670 BEol MF AR HE
actual_mt float64[6] 6/l OIHEH 2 J&
tribox_digital . L
cirbox.digita int8[6] 1670 AEE A digital intput &
_Input
actual_ai int8[2] 2719 Analog Input =X H&
actual_sw int8[3] 37H2| Switch AE} HE
actual_si int8[2] 27119| Safety Input HE
27H2| Analog Input Type EE
actual_at int8[2] SISt Ol M2.50 O|AMS| B{FOJA{TH AL
7tsgLict.
tribox_digital
ctribox._digrta int8[16] 167) HEZ YA digital output HE
_output
target_ao float64[2] 271°] Analog Output =X ¥&
2742l Analog Output Type S&
target_at int8[2] s ol4= M2.50 O] 42| HHYAMTH ALE
7tsgLict.
2709| Encorder MEj ME
actual_es int8[2] SE Q== M2.50 O|Ato] H{ZoO|A{Tt AL
7tsgLict
actual_ed int8[2] 2709| Encorder Raw HIO|E X H&
27H2| Encorder Reset AEf ™ME
actual_er int8[2] S Q== M2.50 O|Ato] H{FoOfA{2t AL
7tsgLict
ModbusState[

modbus_state

]

DEHA AEf : ModbusStatemsg & X

Doosan Robotics



' e
access_control int32 MO # AER: enum.ACCESS_CONTROL &=
homming_co .

e bool EZ9| Homming 0%

mpleted
tp_initialized bool TP x7|3} AER

teri . _
mas er;ng_nee it8 2% OAE, I oE
drl_stopped bool DRL(Doosan Robot Language)&X| & El
disconnected bool S4 L HE

enum.ROBOT _STATE

=t +d a3

0 STATE_INITIALIZING

T/P OfZ2|AH 0| H0f 2gfM Ats2z TYUStE JE=
245 ofetilH 282 fleh 7|k JEfe.

1 STATE_STANDBY

g Ztset 7=

JEf X F 7] SENR

Ho

2 STATE_MOVING

XE o7l SEoM X 4 = SHA| 522
Hetel= N8 S5 JHY S5 22A| XS X o7
JE 2 HetE.

Ie U 8% QLEE Qgt 2£2 FX| REZ ME I
3 STATE_SAFE_OFF HSEHA EX = 2H U =203 MRYS Kot

AHEfH Y

bpsS|

4 STATE_TEACHING

5 STATE_SAFE_STOP

715 % SE 9F2 oY 2% YA BEE, o M|
MEAHIO] FXIT S B, AASREQ FQ T2
alA|

6 STATE_EMERGENCY_STOP: | H|AF ™X| AMEH
7 STATE_HOMMING 2 ZE HEJ(ER2 SIEYOHEZE JHSH= AEK)
28 1=

8 STATE_RECOVERY

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

MY
rE

A
Ay q

of

TATE_SAFE_STOP JEfQ} St 2R & BT
9 | eSTATE_SAFE_STOP2 eSTATE_SAFESTOP SIeler Sty 2% 75 ¥

=z Qg =4 2EZ Tetoor o

eSTATE_SAFE_OFF AtEfQt SLoiLt, 22 &5 HY
10 STATE_SAFE_OFF2 £}z olg) 2o D= MsHs|of PE AVEY
11 STATE_RESERVED1 ol ALE
12 STATE_RESERVED2 o2k AHE

enum.CONTROL_MODE

=H o+H a9
0 CONTROL_MODE_POSITION fIX Hol 2E
1 CONTROL_MODE_TORQUE E3 Ho RE

enum.ROBOT _STATE

=t &+ a9
0 ROBOT_SPACE_JOINT o™ 32
1 ROBOT_SPACE_TASK A St
enum.ACCESS_CONTROL
& 44 ek

0 MANAGE_ACCESS_CONTROL_FORCE_REQUEEST | MO{& ZH 3|4 HAIX] &2

1 MANAGE_ACCESS_CONTROL_REQUEST, HOlE O|Y Q@F AKXl &4l

2 MANAGE_ACCESS_CONTROL_RESPONSE_YES Mol oY &2 HAIX] &4

3 MANAGE_ACCESS_CONTROL_RESPONSE_NO MO o] HE HAIX| &4

Doosan Robotics
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7.1.2 RobotStop.msg

2R ZX EY HAX|

robot stop mode :

stop_mode int32
enum.STOP _MODE %t

enum.STOP_MODE

=H o4+3 Ck
0 DR_QSTOP_STO LH2 Oflef AtE
1 DR_QSTOP 2 HX(ZMH HE [FX)
2 DR_SSTOP S8 "R =Y AE |X)
3 DR_HOLD g "X

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

713 RobotError.msg

ol
ez

Level int32 21 Y : enumLOG _LEVEL X

Group int32 - 23 3§ : 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

= Y L

Fy

0 LOG_LEVEL_RESERVED LHE of2F &FEf

1 LOG_LEVEL_SYSINFO ke J7ls S S22 230 ofst §EE HA|X|
2 LOG_LEVEL_SYSWARN Che J)ls B S22 2F 2 Qg 220| FX| = AE

3 LOG_LEVEL_SYSERROR ot O|fFLt &A| @FE Qlot 20| FX|E E

enum.LOG_GROUP

Doosan Robotics



Topic

M
rE

A
Ay e

of

0 LOG_GROUP_RESERVED

—_

LOG_GROUP_SYSTEMFMK SHe XMof7|(Z=2 )

t

OF
410

2 eLOG_GROUP_MOTIONLIB, Mo 7|(EnelE)

3 LOG_GROUP_SMARTTP 29 XM ol7| Z2I(GUI)
4 LOG_GROUP_INVERTER 282 9IHH EE

5 LOG_GROUP_SAFETYCONTROLLER

ro
ra

H L (Safety Controller)

ROS ZZ22iY DfF (v1.11)



7% dsr_msgs

7.1.4 LogAlarm.msg

1%
o+ iz i3
level int32 2 2% : enum.LOG _LEVEL &X
group int32 - 23 1% : enumlOG _GROUP &=
index int32 - error code
param string[3] - 2 HAIX][3]

enum.LOG_LEVEL

=t 4+d a9
0 LOG_LEVEL_RESERVED LHE 0f 2 &FEf
1 LOG_LEVEL_SYSINFO ke J7ls S S22 230 ofst §EE HA|X|
2 LOG_LEVEL_SYSWARN the 7|18 8 5% I E gt 20| X[ & AEY
3 LOG_LEVEL_SYSERROR O™ O|FLt &K @FE Qlot 20| FX|El Ef
enum.LOG_GROUP
=t o4+d A
0 LOG_GROUP_RESERVED
1 LOG_GROUP_SYSTEMFMK St MO 7|(Z2 YR R)

Doosan Robotics



Topic

=H o438 Ck
2 eLOG_GROUP_MOTIONLIB, Sl MoiZ|(ZnelE)
3 LOG_GROUP_SMARTTP % Moj7| Z2aGUI)
4 LOG_GROUP_INVERTER EX QHEH EE
5 LOG_GROUP_SAFETYCONTROLLER | 9t H E(Safety Controller)

715 ModbusState.msg

= 7|5

DEHA e ET OA[X|

- %
ol EL T My
level string - Modbus Signal Name.
Modbus Register Value
group int32 - ]
(Unsigned : 0 ~ 65535)

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.1.6 JogMultiAxis.msg

- 7|

olr

Chs =1 HNof =5 HA[X]

O =0 & = (250mm/s)/vV3 x THBIE 37| x speed[%)]

JEIE
Q14 TS 7|23k gy
. . Task space [Tx, Ty, Tz, Rx, Ry, Rz] 2| Et2
jog_axis float64[6] - pace [Tx, Ty, Tz, Rx, Ry, Rz] °| Er%|

BHE] H25F (-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
= 7|5

- ref ZtEA 7[E22 YO E pos(EXZ)E Y IHEAE 7IELE deltaltE 0|F/2H
5t0f ref out ZtEA 7|EL2 H2HSL7| S|t MH[AYLCEH

o T, ref QXt7t Tool Coordinate®l AL, ref outXtsE FAIZ|H poset SLTH EEA

7lEe| Z2atE gHretetLct

LIPS
ol T 7123 Ay
pos float64[6] - 6712| Task Space HE
delta float64[6] - 6702| Task Space HE&
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 0

MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120

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

J YorE7)

- ref 2| QIXIOA] MOVE_REFERENCE WORLD = M2.40 O|Afo| H{F O AT AL
7tsg k.

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

= 2|E
o3 iz
trans_pos float64[6] - 67H2| Task Space HE

ROS ZE212iY OfF (v1.11)



78 dsr_msgs

success bool - ‘43 Ol : True or False
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Service/motion

= 7S
ZOIE BTN ZQIEZE I

= 0|0 &433t= Xtz (floatle)) = YHZO}L ref =
A ZlEel Tepe| Zx(EfAIZ IO fIX W AHM)E AMSBEY| et ME[AYLCH

ol
' g
float64[6] - 6712 Joint Space HE
- MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
J gos7)|

- ref QIXHE M240 O|¢2| HTOMEE AHE ZhsE L Ch

od

- 2|
oy | =¥ 7|22 T
conv_posx float64[6] - 6702| Task Space HE
success bool - 84S O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

rk

Y SUW 7IE ZtEA(ref)2 2R ZX0| ¢35t 8712 HEHY T A[Fo #E
A

- %
ol LT TR
pos float64[6] - 6702| Task Space HE&
sol_space int - solution space
i MOVE_REFERENCE_BASE =0
ref int 0
MOVE_REFERENCE_WORLD=2
7 org7|

- ref QXM= M240 Ol HTOMEE AL ZhsE L CL

» Robot configuration vs. solution space

Solution space CIETY 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
« Z|E
IPY] NEE 7123 ay
conv_posj float64[6] - 6712 Joint Space HE
success bool - 43 OfF : True or False

Doosan Robotics
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7% dsr_msgs

7.2.4 SetRefCoord.srv

71E ZEAES 27807 flet MH[AYLIC

- ol
ol A2 H 7122 T
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
coord int -
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
7 gorgy)|

- ref | QIXIO| A MOVE_REFERENCE WORLD £ M2.40 O|At9| H{O| MO AL
7tsgL k.

success bool - A& O : True or False
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7.2.5 MovelJoint.srv

- Jls

kl

ZEMOZIM 2RS ol 2EAXM S8 BEAKIK O[SAIZ|7] fgh ME[A

r

el
JEIES
ol X2y TER, My
pos float64[6] - 671l =0 Cigt 387 2E /X
vel float64 - &=
acc float64 - tEE
time float64 0.0 EE A2 [seq
radius float64 0.0 blendingA| radius
¢ MOVE_MODE_ABSOLUTE =0
mode int8 0
¢ MOVE_MODE_RELATIVE =1
e BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
e BLENDING_SPEED_TYPE_OVERRIDE =1
T i 0 * SYNC=0
sync e int
ynclyp e ASYNC =1
J ors7|

- time X8 Al, vel, acc & FAITHD time 7|E2E N2|ELICH

A zo

blendType 0| BLENDING_SPEED_TYPE_DUPLICATE 0|10 radius 7} 0 2Ct 2 =702 &
240 2dY 2 g MYRHO| TojAHE|, £, 7HEEE AEE = T ZHEAIZH0|
WMo BMAIZLECH 2 Z2 SWBNO| X FRE T MYRM0| ZRY 4

ALt ZEst Arg2 of2ff O|0[X|E FUsHAIL.

A

l_
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7% dsr_msgs

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

———
s | 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
———=

OH
L
s

: True or False

success bool - o
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7.2.6 Moveline.srv

- Jls

EEMOAZIM 2RE HY S AN FE AX(pos)=2 XS M} O|SAIZ|7] 2
o ME[AYLIL.

Q1%
g
float64[6] 670 =0l et =X TCP 2K
vel float64[2] - A
acc float64[2] - MItESE, 24758
T8 A2t [seq]
time float64 0.0 * time X Al vel, accE FAISHD time
122 M|
radius float64 0.0 blendingAl 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
ynep * ASYNC =1
7 otz

- vel Off StLt| QIKIE LHT HROIES0, vel =(30, 0) YEHE AAt= 2P HUKE0
S, 45 MEZ0 H2fotol ZFE UL
o

+acc O sfLto| QXIS Yot BRSSO, acc =(60, 0) UBE QIR 2MO| MIHEEOf
HS &M, ZAtSEs M7 }-’_,-\- off H|2sHo Z™EL|CH
=

- time X8 Al vel, acc & FAISHD time 7|E2E XN2|EL|C
- ref 2| QXt0|A DR_.WORLD £ M2.40 O|&2| HHO|MTH A 7} EHL|CL.

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

A 7o

blendType O] BLENDING_SPEED_TYPE_DUPLICATE O|Z radius 7t 0 EC} 2 x7o=2 =%
7

2ol =HY 2 49 HdARMe ToAZ|, £k, JtEER ZFEE TORMAIZO]
FYRHO| RPAZEL 2 E9 SARPO0| HAY FT=2E = dARM0] TRE &+ UASLIC
2T Ard2 of2f O|0|X[§ HISHYAIL.

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

o = 9 1st.goal
| 2nd.start

‘__,ﬂ--"'

1st.start

< 1st and 2nd motion settings>

Path-1)

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

Path-2)

[15T] 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
'_Eb

success bool - 45 & : True or False
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7.2.7 MoveJointx.srv

- Jls

ZEMOZIM 2RE 22 S A0M FE X2 O|SAI7|7] et MH[A YLICH

SH YX= Y3t 4ol AXL2E Moveldt SYSHA O|SSHX|EH 229 2HE2
HESUOIM O|RO{X|7| WEO =8 XK HMP=27F EFEX] FSLCH FIHH
O StLto| YIS ZtxtH0| Ci85t= 87tX[Q] EHE X AEN(robot configuration)s St
L}Z iSolutionSpace(solution space)il X|&sHOF TfL|Ct.
. ol
2l x2 7= e
pos float64[6] - 671 =0 Chet =& TCP QA
vel floate4 - &L
acc float64 - =
time float64 0.0 E& AIZE [seq]
radius float64 0.0 blendingA| 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
) * BLENDING_SPEED_TYPE_DUPLICATE =0
blendType int8 0
e BLENDING_SPEED_TYPE_OVERRIDE =1
sol int8 0 EEXTFE O Y Ex)
] - . « SYNC =0
syncType in
ynelyp e ASYNC =1
J gorg7|

- time & XY Z2 vel,acc & FAISID time 7|E2 2 AN2| &L},
s

= Z2(eMoveMode = MOVE_MODE_RELATIVE), Ml Mo S3IES

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

- ref 2| QIX}olA] DR WORLD = M2.40 O|Aro] E{FO|M Tt AR Z}sEhL Ct.

=M blendType & vel /acc O (2 STULZ £ AL Moveloint.srv, Moveline.srv
HY S EARSUA L.

= Robot configuration (ZE vs. solution space)

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

success bool - d43 Ol : True or False
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7.2.8 MoveCircle.srv

= 7|5

M
|0

22 HoZ|oM HEgStE 7
45t 2
o

2 2RO0| Axf fIX0M B KNHE AL 5=
AXNMA H= EEe X8 AR H2E

[
et ol sAIZ| 7] ¢let MB|ARLC

ol
22 I
std_msgs/Floa target[2][6]
pos t64MultiArray[ - . A2 XX
] - 2E 9%
vel float64[2] - Mar Ztao
acc float64[2] - MIMSE, 278
time float64 0.0 EE AIZE [sec]
radius float64 0.0 blendingA| 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
anglel 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
ynep * ASYNC =1
J etz
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7 dsr_msgs

 vel Of StLESl QIRHE YRS HLOIS SO, vel =30, 0 YE ARHe 24| MAE0|
thg Dy, s =s M&20| Bl2stol ZFFLC

- acc Of StLtol QIXtE T BR(GIEZ01, acc =(60, 0) EHE AXt= 2HQ| MIIEE0|
HSEH, 475 == M5 =0 Hsto ZFE L
- time XY Al vel, acc & FAISID time 7|ZE22 XN2|g L/CH.
- ref 2| QIX}olA DR_WORLD &= M2.40 O|&2] H{ZFHOIM2 ALE FhSBLICE
- mode 7t MOVE_MODE_RELATIVE Q! A< pos[0] 1t pos[1] & Z+Zt
doiztrz FolE UL (pos[0]2 AI’%”E‘.‘ CHH| ACHEE, pos[1]E pos[O]CHH| & CHEFE
- angle1 0] 0 ECt 34, angle2 0] 0 2 B angle1 & Circular path 2
HEEL L
- angle1 1} angle2 7} 0 ECt & &2, anglel 2 circular path &40|A H&£CE 0O|&st= &
ITZAE, angle2 = 7t 442 fIT 2T FHo| 2|F S oLt ol &
0] =22 anglel+ 2 X angle2 2+2 circular path &2 =& QLICH

~
A =o

blendType O| BLENDING_SPEED_TYPE_DUPLICATE O|1 radius 7} 0 E2C} 2 X2 %
2Ho] Y 2 FR dARM9 FTAAZ, FE, VSRR 7”‘*Eli T 2 A|ZHO]
SHRHO| DPEAZEL 2 4 FAZMO0| BN FRE = dAZH0| F2E 5+ ASHCLL
2ot A2 o2 O|0|X|E FHASHHAIL.
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< (Example) Path differences accord. to 1st and 2nd motion settings>

e 1st.goal

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
A2

OH
L
alis

: True or False

success bool - o

7.2.9 MoveSplineJoint.srv

22 FMo7lolM 2R WX KN BRI
AZotol ZHFRE ufet O
o SE/7145ES onjetn YEs FRHO YKo o2t

o
of 2% w0 ZHELULE

1o
"\
o

dR8s= AN SEIX(OHX
7 Ea

Yuich Y3y

N
=o)
npa
A
e
Y
m
rr
o
>
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7% dsr_msgs

A
TS

sy i

std_msgs/Floa target pos [100][6]
pos t64MultiArray[ -
] Z[CH 100747tX| 2] BRE El2E
posCnt int8 - 72 378 M=
vel float64 - S
acc float64 - &
time float64 0.0 E& AIZE [sec]
* MOVE_MODE_ABSOLUTE =0
mode int8 0
* MOVE_MODE_RELATIVE =1
* SYNC=0
syncType int8 0 ASYNC = 1
7 wosy|

- time 2 XY E2 vel, acc & E'Al*h_'- time 7|22 Nz|gLCt

- mode 7t MOVE_MODE_RELATIVE Q| A< position list 2| Zt pos = % 4 pos of CHEH
HOEHEEZ Y2 E LT (position list= [q1 92, ..q(n-1), ]2 O[FO{E I q1 2 A|ZH
CHH| 4THZHE, g(n)2 q(n-1) CHH| ACHERE)

M2 dar =H240] et 222 U2 XS] @EaLth

success bool - A5 OfE : True or False
7.2.10 MoveSplineTask.srv
= s
EZ HOZ|oM 2ES AXf XM EHYSHel BREES2S AN =SHSIX(OFKE
| 2

BRYIMNA HEE= 252t -I.'-ﬁ%i?_% et olsAIZ17] ¢
 HEtEEs 42 T Al SE/tE5E0H ZH52H S dEE 32 =0
=0

o 2¥s L CH
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ase | nias | _i=z

std_msgs/Floa target pos [100][6]

pos t64MultiArray[ -
] Z|CH 100707HK|2] BRE 2lAE
posCnt int8 - 72 478 M=
vel float64[2] - Mag Zkao
acc float64[2] - MIVSE, 278
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
] e SPLINE_VELOCITY_OPTION_DEFAULT=0
opt int8 0
* SPLINE_VELOCITY_OPTION_CONST=1
T i 0 « SYNC=0
sync e Int
ynclyp e ASYNC =1
7 ops7]

- vel Of Stte| QIS YT BROCISS0, vel =(30, 0p) LHE AR 2H9l MHZ0f
Z

- acc O stLtO| QIXIE YDt AW ES0, acc ={60, 0}) YHE QAXH= ZMO| MIILZ O
S, 4752 M7ISE0f| Hgstol Z2-E L

- time X" Al, vel, acc & FAISHL time 7|E2E NE|ELICH

- ref 2| QIXt0JA] DR WORLD = M2.40 O|&2| T A 7Hs &L L

- mode 7t MOVE_MODE_RELATIVE Q| Z2 position list 2| Zt pos= & M pos Of CHEH
MOEERZ HYOlELICE (position list=[q1, g2, ...q(n-1), q(N)]Z O|F{E M g1 2 A|EHH
CHH| 4CHZHE, g(n)2 q(n-1) CHH| ACHERE)

=)

C AR M SARMO| el 22121 SHT2 X[J;SHA| HEL

A zo

opt 2 SPLINE_VELOCITY_OPTION_CONST SM(E&ZM)2 MuE Ze ¢
HE|Qt &5 ZHO| W} SSINES AIRS & i
il

=SPLINE_VELOCITY_OPTION_DEFAULT)2 & A&

ROS =224 Oim (v1.11)



7% dsr_msgs

- 2

-
success bool - A& 0§ : True or False

d

Doosan Robotics



Service/motion

7.2.11 MoveBlending.srv

- Jls

oX

= I—lEO I:l|-0|- EEO 751;

22X MOZ|oM StLt oj¢el 2tel £ dz 7Y
s AZ|7] %let MB|A QLT

Y0 HdEE blending radius2 =3 g st0]

B
|0
Hu O
o I
ol

- ol
ol EL 71232 My
std_msgs/Floa ( . . wradi
4 pos1[6]:pos2[6]:type[1]:radius[1]) x 50(max)
pos t64MultiArray[ -
: ACf so7MRIC| HE HE
posCnt int8 ] 32 HE =
vel float64[2] - MED ZhET
acc float64[2] - MItESE, 2758
time float64 0.0 S AIZE [sec]

* 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
) * SYNC=0
syncType int8 0 ASYNC = 1
7 osy|
- vel Of StLtC| QIKE LHT HROIES0, vel =(30, 0) YEHE A= 2HO| K0

HSEH, Aa5Es 520 H2H5H 28 EU

- acc Of StLtel QXS Ut BR(GIES0], acc ={60, 0) YHE AX= 2HO| MIE L
S &M, A47tE=s H7H5E0 H|2sto] ZEE LI

- time X|& A|, vel, acc £ FA|SLT time 7|Z22 Ne|EL|Ct
- ref 2| QXt0|A DR_.WORLD £ M2.40 O| 4| HHO|MT AL 7}sEHL|CL.

+ mode 7t MOVE_MODE_RELATIVE @ A2 posb list 2| Zt pos= & M pos O CHSH
HOiEEEZ Yol Lok

ROS ZE212iY OfF (v1.11)
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A\ =0

- posb Ol A blending radius 7t 0 2! &%, Ar&XF &3 F 7t LtEFHLICEL
g2 g

A% El Line-Line segment 7 &2

2F7b LtEHEH L

S AHEAL UL FIE LIEFE LT
Ll

success bool - HdE A5 : True or False

Doosan Robotics
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7.2.12 MoveSpiral.srv

. Il
EZHNO7[0M LA IO R BHH0| S7t5tH 3| M SH= Spiral motiondt & #o
£ HASIHM O|FSA|Z[7] ot MH|A LCE HX fIX|0|A eMoveReference = X[
of ZtEA &2l axis &ako| =ZQl WHOAM LHdHED axis B =0 HMYHS
SAOf 2t o= gL Ct,
PN
ol =Y 7| &2 4
revolution float64 - % 3|X™ = [revolution]
maxRadius float64 spiral & 8tE [mm]
maxLength float64 axis Y22 0|SSt= A2l [mm]
vel float64[2] - Maz ZbkEsg
acc float64[2] - Mo, 475
time float64 0.0 T TYAIZE [seq]
e TASK AXISX =0
taskAxis int8 0 e TASK AXIS.Y =1
e TASK AXIS Z =2
¢ MOVE_REFERENCE_BASE =0
ref int8 0 ¢ MOVE_REFERENCE_TOOL=1
¢ MOVE_REFERENCE_WORLD=2
] - . « SYNC =0
syncType in
ynelyp ¢ ASYNC =1
7 ops7]
o|ojgtL|Ct.

- revolution £ spiral 2Mo| & 3H4+E
%

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

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

- maxLength & 28 S0t axis W22 HIISt= AH2|E Q0L Ct t 42 B2 -axis
HbsF B XISHL|C}

- vel 2 spiral 2M2| 0|5 £E 2 o|o|gLct
=
[—

- acc = spiral 2M2| 0|s Jt&EE o[0|gL(C.

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

- taskAxis = Spiral EMO0| Mo|sls 0| X0l X2 HMo|stL|Ct

T =
- ref 2| QIX}olA] DR_WORLD = M2.40 O|&ro] H{FHO|M T A2 7}sEiL|Ct.
- ref = spiral 240| Fo|St= 7|& ZHEAE 2|0|L(C,

=

RN sHRMOf| Cieh 22t ST 2 X[RISHA| &L

— (ko=
D o
- B2 MY Al Spiral 229 9 |HZt 7t =S AMSI ZHo] 2 AL oA

o 3
fUotof off 217 LHLIEIE = UASLIEL O] B vel acc £ time ¢S XA
A

Ag UL

0.

success bool - A& O : True or False
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7.2.13 MovePeriodic.srv

= s
EEMOZI0N A} RIKOM  AlERSH= MO 2Me=z Y= J|IE AEA
(eMoveReference)2| ZF Z(HZEl A 3TN0 CHSH Sine Bt 7IBtC2 F7| BHZ £
7:

2 fAmplitude®t fPeriodic Of 2ldi Z™E|1, 7t4S Al

SFL|CE Z axis & ZMo| EY
ghE, sl=0f <sf d7FE L|Ct

SHL
& 248 A2 F7

JIES
o1 e EET, ay
Ampli - A AFO| M
amp float64[6] i mplitude(-ampOfl A +ampA}O| ) [mm]
or [deq]
periodic float64[6] - period(1F7] 28 AlZh[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
sync e Int
ynelyp e ASYNC =1
7 o7

- amp £ TIE(amplitude)2 2I0ISHH, Zt H(x, v,z rx, ry, rz) B2 amp & U2 E = 6 7Y
B0l list HENZ LSO BL|Ct T, F7| BMZ TIAHSHK| LU= HF LF2 amp E
0Co= &gjjof BL|Ct,

- periodic = SiE We 2MO| 13| Bt=E AZFS QOISHH, 2t H(x, v,z rx 1y, rz) B
period & #2E ot & 671 |29 list HEHZ LSIAHLE CHEZS L=oorgtL|ct

©acc 2 FZ|ZHO| ARtnt 29| Jt& Sl A& A|ZHE olnjgtLict Y E THASA|ZH
ZFE71x1/4 5 2 40| HEELICH YHE 7HHE A|ZH0] HHRMAZte] 128
RS HL of2{7t LS C

ROS =224 Oim (v1.11)
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repeat 2 7ty 2 period @S 7= H(IE H)2 g5 A5 FolotH, 0olof w2t &
24 AfZto] 2@ EU 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 - - -
. - . e - -
- - . 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
[}

N -
Ve
il
. .
.- .
- -
P - -
- ~ sz”
- .32
. .o N
~ - .
. s
.- .
Lo ~
- I Saz
~ P ~ e
. N -
Py N
RS -
.
N - .
-~ - - - ~
- - . .
-~ -
-’ - -
. - et
. N e
. - - N
’\ .~ e ~ ’-'
b . -
- LN e
N P - - -
- N . -
- P Ta

Py . > ~
- ~ rd -
. .. - - e
-~ - ~ -

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
~ - -
- ~ " Sa = ~ >
. _‘_,.«_" "~.\_ L= "-\_ e
T e ‘\\ Le= ‘«_‘_ __""\\
et “ue- e .
N L-l ~ .
~ = - N .
Mo - o~ ~ IR
- -~ - - ..
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- ref £ g8 2MO| J|E ZBAE 20[gLCt
- ref 2| QXA DR_WORLD &= M2.40 O|&2| H{TOMT AL 7HSELICH
- BHEY W Al HHSE of 27 SMsts 42 Ch8el Mg &xsto TFE 9 FI|E
g AS FMetghuct
%\l % £ =TI = (amp)*2*pi(3.14)/F 7| (period)
HZ=10mm, F7|=1 %9 AL Z|C&5E=62.83mm/sec)

=
AR sHRMOf| Ciet 22t ST 2 X[RISHA| &L T

- O -

success bool - A& o8 : True or False

ROS ZE212iY OfF (v1.11)
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7% dsr ms

MoveWait.srv

7.2.14

= 7S

MH[A L

F

7|tke| 7| <et

SREVIE

zto)

2HZZ0e =

My

EZZMA7|0AM

<+

od

B0
Tl

oln
o3

: True or False

=
e

bool

success

L1 Doosan Robotics
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MovePause.srv

7.2.15

= 7|5

M|~ L C

"
ot

SAHA LAISRIAZ17] 2

o=

AlELIL.

Klo
b
K4

olo
53

- 2l

B8O
zu

7128

I=d

: True or False

48 ol%

bool

success

=g v1.11)

o0

Z23

ROS



_msgs

7% dsr ms

ME[A L CL

b

—

.
o

t21 <

o
(o)

H7H

k=3
=

MoveResume.srv
Al BXE 229 2 M

=

= 7|5
o

7.2.16

AlELT.

of

Klo
b
K4

= 2|

80

N

7|12

e

L1 Doosan Robotics

: True or False

43 0%

bool

success




Service/motion

7.2.17 MoveStop.srv

» Jls
ZERO7|0N 8 B9 2H2 HAIA|Z|7| Yo MBAYLT
S8t

OIXtOf| ket el Ch2AH ZX|SHH, E-stop= M2l 2= Stop ZE= A

As Fel ZHE FRIgL L.

A
JIES
iss e

0 : reserved

1: WE FX(E2H HHE |X)
o
°

2: =8 ZR(EY HH

Stop_mode int32 -

success bool

ROS ZE212iY OfF (v1.11)
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7.2.18 Jog.srv

= 7|5

22X MOZ|oM 2x2o T 0| Ciet =0 MO E #Al5t7| ot MH|A LT

Tt X1 £& = (250mm/s) x speed [%]

- ol
ol EL 7123 Hy
0~5:JOINT1T~6
Jog_axis int8 -
6 ~ 11: TASK 1 ~ 6 (XY, Zrxry,rz)
move referenc . 0 : MOVE_REFERENCE_BASE
- int -
€ 1: MOVE_REFERENCE_TOOL
speed float64 - jog speed [%] : + forward , O=stop, - backward

success bool - ‘d43 Ol : True or False

Doosan Robotics
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7.2.19 JogMulti.srv

- Jls

282 HMoz|o 229 Ct =0 st =0 HOE W57 T MH|A Lt
Cs =3 &5 = (250mm/s)/vV/3 x EHIHE 37| x speed[%]

. Ol
A+ x2d 7|27 T
Task Tx, Ty, Tz, Rx, Ry, Rz] ©| CtQ| EHE
jog_axis float64[6] - ask space [Tx, Ty, Tz, Rx, Ry, Rz] 2| | HiH

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 - A& O : True or False

ROS ZE212iY OfF (v1.11)
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7% dsr ms

7.2.20 CheckMotion.srv

= 7|5

MHE| AL

b7 el

IS
Ol O

MES 2o

B8O
zu

7128

=l

oo
53 3
©
J— [N
o —
=z Ko | ©
H Ko = g
ol < < | =
1
Ko 3. s | o
POz =®
oo
1 1
[es) Ke)
€ 8
n a
2 ot
(]
@ 2
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7.2.21

ChangeOperationSpeed.srv

£ ZTFoH7| /et MH[ALCH, QX S HEE {20 e dofxQl
HHESZ SHtet IO 2 10A 10077HK|Q| 22 ZELCH M2t 502 s A
E9] 50 PercentZ £ 5 ZEQICtE 20| YL|C

speed int8 - operation speed(1~100)

ol =d 7| 2% Ay
success bool - A& O : True or False

ROS ZZaf% oj&+<

(v1.11)
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7.2.22 EnableAlterMotion.srv

= 7ls

= MH|AE M2.40 0|42 HHUAMT ALE 7S EHLICL

74; Am 7158 &AM3} 817 |o} MH[AQLICE =2 ddgo| B8l =7|= 100msec O|H
ol 24 onq ng M d=2 MM F7[(n*100msec) S tﬂ’é i
£3 H alter motlon()°| 2= 2to| °|U|E 27HX| RE(FHE 2E T
MEHSIO AFE & = USLICE £HT ZEO FL EHHQI DHZ=0f ozt "*EH"*
5—‘ir'$ljtl/7<f/\1|”fEL 7045_ #@%OI gty Lt "%Eo* BCof E% B2 vixfe| ZUH

II

0

UHE SEHX/AMTE G2 ™0 FItE|0f BtH ELCH 43 QIXt
ref & 83 7| ZBEAE ¥ + J&UCL °'E4 °|Xf limit_dPOS, limit_dPOS_per 2 o 2
Zt -'T-&"%f, T2 SHAXIE 4™ & = A& '—|Ef. SHAIX|E HHO{Lt= {X| 442 HA K|
THo Y2 ZE -0 N =F ELCt
TIPS
T ez E
n int32 - 22 Md 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
HEW gt o5 HTH 4 [mm]
limit dPOS | float64[2] - - R
SEHM 2t S™E HSE Zh[deg]
HEW gt Ol M 2 [mm]
limit_dPOS_per float64[2] - N N
SH Zh o 3™ KIS Zhdeg]
7 oz
- alter_ motion()& AME A} thread LHOIASH SZksHL|Ct,

2t L

- ref 7t None 2! 7;’—.— _g_coord HE(_g_coord X7|
o 2 7ts

- limit_dPOS, Iimit_dPOS_per% 2ESHK| @E Al FHY, S22l SAE Moot
E=Is g

%2f2 DR_BASE 0|, set_ref_coord &0

Doosan Robotics
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= 2|H

i
success bool - A& 0§ : True or False

d

7.2.23 AlterMotion.srv

[ ]
\J

IS
MH|AE M2.40 O|4e] HHMOMNTE A8 FHs L Ch

2 OIRt posOf SIS YWD Az +ME 87| Ut ME[AYL|C

—
A =of

- alter_motion()2 AMEX} thread LHOIA T SZEkshL|Ct

i

J wors7|
- alter_motion()2 enable_alter motion()2 S8 Z22H7|s0| &Mzt = ZL0Ct
FEZLCL

- enable_alter_motion 2| A% 7t limit_dPOS, limit_dPOS_per Of 2} 22 +=EH2 ZFE
= JAELLt,

- pos o| WEZL2 Fixed XYZ 2 HHSHO{OF ELICH

pos float64[6] - position list

success bool - d4& o8 : True or False

ROS ZE212iY OfF (v1.11)
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7.2.24 DisableAlterMotion.srv

= MH|AE M2.40 O|de] HHOMT AE 7hSELICE

Z2 23 7152 BBy 57| A ABAYLL,

—

success bool - A& O : True or False

Doosan Robotics
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7.2.25 SetSingularityHandling.srv

» J|S
task motionO|A] £0|FO| ABFOZ path deviationO| Llg Z2 1S JMZ AIE2X}
7t MEd gt = QI E S| Tt MH[AYLICH model| EH2 Ofefet &2 MOl 7t
s gLCt

- X=2|I] 2 E(Default) : SINGULARITY_AVOIDANCE_AVOID
- 482 24 : SINGULARITY_AVOIDANCE_STOP
- HE 7HH : SINGULARITY_AVOIDANCE_VEL

7l 2Fe A4S Bojn, o B¥o FP S0 o

=
N

|0

X|2t path tracking Ht=7t ZATLCH A2 M HHOl AL singularity 2
2 0| gAY 7580 Ue BR, 2 o

J+§
on

o
T, 4T

D-v-
k>
>~
N
mot g OF oo
x

=
=1
TaskE ZEYLCE £ 7IH 49l 4% S0|H2=zE Q3 5023
path tracking &2 ZQLICL SX|2F & 32
ct.

-

SINGULARITY_AVOIDANCE_AVOID = 0
mode int8 0 SINGULARITY_AVOIDANCE_STOP = 1

SINGULARITY_AVOIDANCE_VEL = 2

success bool - ‘45 & : True or False

ROS ZE212iY OfF (v1.11)
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7.3.1

73 Service/system
GetRobotMode.srv
= 7|5
EZ MA7|e v 28 ZE HEE 20I57| ot MH|AYO|CE XEs2EE LFQ
=ME FEE SEHEEIAYS As22 5| Rt REO|H, =325 =19t
Ze2 o &2 FAsH| et REQLCH
- %
HO
HA O
= 2|E
ol i=d 7| 2% a9
robot_mode int8 - enum.ROBOT_MODE 9| =,
success bool - & & : True or False
= enum.ROBOT_MODE
=t &+ a9
0 ROBOT_MODE_MANUAL 45 QC
1 ROBOT_MODE_AUTONOMOUS NE=N=]
2 ROBOT_MODE_MEASURE EH RERI = X|-JSHK| U

Doosan Robotics
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7.3.2 SetRobotMode.srv

- Jls

22 MoZlel ol 28 ZE JES 20| fet MH[AYLIL

= O]

[

i

robot_mode int8 - enum.ROBOT MODE H9| %=,

success bool - A& o8 : True or False

* enum.ROBOT_MODE

=H 43 ck:
0 ROBOT_MODE_MANUAL =
1 ROBOT_MODE_AUTONOMOUS s BE
2 ROBOT_MODE_MEASURE E£d RE@FM e A[HSHK]| &)

ROS ZE212iY OfF (v1.11)
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7.33 GetRobotSystem.srv

= 7|5

ZX HMoZ|oM ®if 28 2R AMLECOY 2R, 2 28) S2E 57| AT

]

MH|A 0|t
. os
ojo
HA O
. 3=
ea
robot_system int8 enum.ROBOT_SYSTEM 89| &#Z
success bool - A& o8 : True or False

* enum.ROBOT_SYSTEM

2 Ay Ay
0 ROBOT_SYSTEM_REAL AN 22 Al2H
1 ROBOT_SYSTEM_VIRTUAL 7t 22 A|AH

Doosan Robotics
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7.3.4 SetRobotSystem.srv

. 7]

oIr

2 MOZIoM SX 28 2R Al2EES 28 W BHE0H| flet ME[AYLIC

. ol

i

robot_system int8 - enum.ROBOT SYSTEM H9o| &=,

success bool - A& O : True or False

* enum.ROBOT_SYSTEM

2 Ay Ay
0 ROBOT_SYSTEM_REAL AX 22 Al2H
1 ROBOT_SYSTEM_VIRTUAL JHA 22 OA|AH

ROS ZE212iY OfF (v1.11)
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7.3.5 GetRobotSpeedMode.srv

- 7

oIr

EZ MO0l AHAX £ REEY ZE, 4S5 ZE) YHE QG| Tt MHIA

= - T = _
ULICH
A
PN
ojo
HA O
- 2|H
e ias
Speed_mode int8 - enum.SPEED_MODE 9| &=
success bool - A& o8 : True or False

= enum.SPEED_MODE

& ¥4y oy
0 SPEED_NORMAL_MODE Ha &g o
1 SPEED_REDUCED_MODE s &0 o

Doosan Robotics
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7.3.6 SetRobotSpeedMode.srv

- Jls

22 HMOZ|0M X 28 T2 £ ZES 28 % #HE5Y] 9

speed_mode int8 - enum.SPEED_MODE 2| &=,

success bool - 45 9

enum.SPEED_MODE

& ¥4y oy
0 SPEED_NORMAL_MODE Ha &g pE,
1 SPEED_REDUCED_MODE b e = =

ROS ZE212iY OfF (v1.11)
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7.3.7

SetSafeStopResetType.srv

= 7|5

M| s 5312 Qe
2% 28 BCUl RSY 9, TRIYC MUY oRE o Y Y + 9o,
SBEY FRolt o MY RAFUC

AL
e

reset_type int8 - enum.SAFE_STOP_RESET_TYPE g2| &=,

success bool - A& O : True or False

= enum.SAFE_STOP_RESET TYPE

= o4+d a3
SAFE_STOP_RESET_TYPE_DEFAULT Che MEf SiAM(=S2E)
0

SAFE_STOP_RESET_TYPE_PROGRAM_STOP =

= 2
1 SAFE_STOP_RESET_TYPE_PROGRAM_RESUME | Z21H TYA|Z(XSLE)

Doosan Robotics
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7.3.8 GetCurrentPose.srv
» J|S

2 MOAZ|oM mtEARE S £= HESH0 OE 2R 4

x| mol 7t =Y HA YA
HEZ 2ols}y| 93t Mu|ALt,

. ol

i

space_type int8 - enum.ROBOT_SPACE 9| &=,
2| E
23
pos float64[6] - X &
success bool - A5 OfE : True or False

= enum.ROBOT_SPACE

el AbAH A

oToOo = %:I
0 ROBOT_SPACE_JOINT oE 3
1 ROBOT_SPACE_TASK A St

ROS ZE212iY OfF (v1.11)
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7.3.9 GetLastAlarm.srv

- 7

oIr

2E HMofZ|oM 7tE 2o Zdst 20 A LE ZES =HQI5HY| A MHIAYL

=

C}.
A
PN
ojo
HA O
- 2|H
e
log_alarm LogAlarm.msg - LogAlam.msg 82| &=,
success bool - A& o8 : True or False

» LogAlam.msg

A+F HEY 7|12 a9

level int32 - 23 ¥ : enum.LOG _LEVEL X,
group int32 - 23 3F :enumlLOG _GROUP &=,
index int32 - error code

param string[3] - param[3]

enum.LOG_LEVEL

=t 43 ck:
0 LOG_LEVEL_RESERVED LS oflef &ER
1 LOG_LEVEL_SYSINFO e Tl R & 270 ofpt HEE HA|X]|
2 LOG_LEVEL_SYSWARN Che 7l X 8% RE Q3 220| FX| & HEY
3 LOG_LEVEL_SYSERROR oHH O|frLt HA| FE Qlot 2XO0| FX|E AE

enum.LOG_GROUP

Doosan Robotics
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=H o438 Ck

0 LOG_GROUP_RESERVED

1 LOG_GROUP_SYSTEMFMK St Mof7|(Ze YR D)

2 eLOG_GROUP_MOTIONLIB, SHel Mo 7|(Z 1)

3 LOG_GROUP_SMARTTP % MojZ7| =G

4 LOG_GROUP_INVERTER EX QHEH EE

5 LOG_GROUP_SAFETYCONTROLLER | 2t E E(Safety Controller)
23 % Y oAX]= AHEO| HolE W8S HZE SoiAM HESHH, Ea Al 2
oetolHE g S585tH XiMst 432 23 3 LE ol FF E=HHELCH

ROS 22 Of&

& (v1.11)



7% dsr_msgs

74 Service/aux_control

7.4.1 GetControlMode.srv

= Jls

oM Mol REZS =I5ty ot MHAYLCH

—

AL
. ?_l'r
siE At g3
= 2[5
ol EE T, T
EX Hof 2=
control_mode int8 - 3 : Position Control Mode
4 :Torque Control mode
success bool - A& O : True or False

Doosan Robotics



Service/aux_control

7.4.2  GetControlSpace.srv

oIst7| flgh MH[AYLIT,

A
- o
olo
HA O
= 2|
iss e
22 §o 2=
space int8 - 1 : Joint space control
2 : Task space control
success bool - ‘d3F 0|2 : True or False

ROS ZE212iY OfF (v1.11)



7.4.3

7% dsr_msgs
GetCurrentPosj.srv
» 7|5
AR 2E 48 =olst7| et MH[A YL
- %
He
HA O
= 2|
o

r

pos float64[6] -
success

6702l Joint Space HE
bool

HdE 5 : True or False

Doosan Robotics



Service/aux_control
7.4.4

GetCurrentVelj.srv

oIst7| flgh MH[AYLIT,

. Q%
oo
HA O
= 2|E
joint_speed float64[6] - Joint Speed
success bool - d4E & : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.5

= 7|5

S| = H(target)

moveb, move_spiral, move_periodic

2

GetDesiredPosj.srv

o
2 =

H

o

OISH7| st MH|AQILICH T movel, movec, moves,
HOOME AFEE =+

2+ AU

A
TP
ojo
HA O
- 2|H
TR
pos float64[6] - -2t
success bool - A& o8 : True or False

Doosan Robotics



Service/aux_control

7.4.6 GetDesiredVelj.srv

- Jls

Ao SH(target) ZHEZZ  Z[HTLICE TH movel, movec, movesx, moveb,

—

&g =+ flaLIth

move_spiral, move_periodic A 0M= AtESZ = 8IS

= Ol

—

i

RV

dlo

= 2|E
joint_vel float64[6] - target joint velocity
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.7 GetCurrentPosx.srv
» J|s

SN B3 ZtEALl MR solution spaceS =QISH7| 9o AMBIAQLICE. OfTf XbA|
—

+ ref coordinate & 7|&2 2 gtL|C}.

MOVE_REFERENCE_BASE =0

ref Int8 0 MOVE_REFERENCE_WORLD=2

MOVE_REFERENCE_USER=101~120

J orgy|

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

- 2|
ol A=Y 71232 e
) ) posx list : task_pos_info[0][0:5]
task_pos_info | std_msgs/Float64MultiArray(] - ) )
solution space : task_pos_info[0][6]
success bool - A3 & : True or False

Doosan Robotics



Service/aux_control

7.4.8 GetCurruntToolFlangePosx.srv

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

J 2ops7)

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

= 2|
ol ed 7| 2% Ay
pos float64[6] - 6702| Tool Flange XtE HE
success bool - 243 Ol : True or False

ROS =224 Oim (v1.11)



7% dsr_msgs

7.4.9 GetCurrentVelx.srv

1K)
Ju
rn
N
M
e
H
X
g
2
el4
o
Ot
rir
rot
-]
m
I
|.|-|
mjn
ot
ro
ot
N
4o

St AMH|AQIL|C}

—

MOVE_REFERENCE_BASE =0

ref Int8 0
MOVE_REFERENCE_WORLD=2
7 gorg7)|
- ref 2| QIXIOAl MOVE_REFERENCE WORLD = M2.40 O|Afo| H{FO| AT AL
7tsg k.
- 2|H
ol ed 7| 2% Ay
vel float64[6] - tool velocity
success bool - & & : True or False

Doosan Robotics



Service/aux_control

7.4.10 GetDesiredPosx.srv

- Jls

Sxjol E£°| ZSH(target) AHME

coordinate 7| =2 2 BfL|LC}

Jot
ro
Of
~
0
ret

MEIAQLICE Ol XtM=  ref

AL
" OIT
A
=

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

J aops7)

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

- 2l
ol4 A28 e, Mo
pos float64[6] - target tool position

success bool - dE OfE : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.11 GetDesiredVelx.srv

= 7S
YHE 7[ZZtEA(ref)0ll SOt X ECQ| FH(target) =& HRISH7| et MH[A
YL &

=
. B, movej, movejx, movesj FHOO|M= AL &= QEL

- MOVE_REFERENCE_BASE =0
ref Int8 0

MOVE_REFERENCE_WORLD=2

J orgy|

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

SgLCE
. 2l
QU+ red 7|2% a9
vel float64[6] - tool velocity
success bool - 4& Ol : True or False

Doosan Robotics



Service/aux_control

7.4.12 GetCurrentSiolutionSpace.srv

sl
olr

22X MOoZ|M 212 XM =S =lstr| et MB|AYLC

=

. ol%
oo
HA O
- 2|H
iea iz
solution_space int8 - 282 KM E(0~7)

success bool -

A& O : 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 ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.13 GetCurrentRotm.srv

YHE ZIZZEA (reh)0| HYStE A 2| HAES =H2Io5H7| et ME|AYLCH

—

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

/ey
- ref O] QIXtOlA MOVE_REFERENCE_WORLD = M2.40 O|A9| H{HO|MBt At JHs8tL|Ct
. .'-'_|

o

Rotation Matrix

ra

i

rot_matrix | std_msgs/Float64MultiArray[]

success bool - A3 & : True or False

Doosan Robotics



Service/aux_control

7.4.14 GetJointTorque.srv

- Jls

oMl =QIES| MM EF S §7| ?Iet MH[A YLICH

AL
. ol
oo
HA O
= 2|E
o8 e
joint_torque float64[6] - JTS EAGk
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.15 GetExternalTorque.srv

oMz 2RO 2o ofsy

L . .
Gyt £3 22 &0

=t QI5t7| flot AMH|AYLIC,

I
ext_torque float64[6] Zt %2| External Torque HE
success bool - 43 & : True or False

Doosan Robotics



Service/aux_control

7.4.16 GetToolForce.srv

MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_WORLD=2

J orgy|

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

= 2|E
ol L 7| 2% a9
tool_force float64[6] - Toold| 2&3l= 2y
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.4.17 GetSolutionSpace.srv

Solution space #t2 Tot7| {gt &+ L|Ct

ETES
A
T
pos float64[6] - 67112| Task Space HE
. 2l
Q=3 e 7|2 493
sol_space int8 - solution space : 0 ~ 7
success bool - H4E & : True or False

Doosan Robotics



Service/aux_control

7.4.18

axisOf| CHoh o]

GetOrientationError.srv

O] pose xd@t xc AtO|2| Orientation error 7S 2QIst7| st AH[AY

L|Ct.
. olg
ol Y 7| 2% Ay
xd float64[6] - 6712l Task Space H&
XC float64[6] - 67112| Task Space HE
axis
DR_AXIS_X: x=
axis int8 -
DR_AXIS_Y: y=
DR_AXIS_Z: 7%
= 2|E
ol =9 7| 2% Ad
ori_error float32 - Orientaion error 4t
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

75 Service/tcp

7.5.1 ConfigCreateTcp.srv

= Jls

22X TCP BEE WY AHO| SFoH0 AMEsH7| fet AMHE[A YLCH = MEAE
0[8510] s=& TCP SE& HEZ[0 M= MFE = LAl 278s0F StA|T T/P
OfE2IA 0| SEot B0 =78 FM FIHE22 IYALEO| Z7HsELIL.

1%
: e
name string - TCP Ol

pos float64[6] - TCP HE

success bool - A& O : True or False

Doosan Robotics



Service/tcp

7.5.2 ConfigDeleteTcp.srv

- Jls

22 HoZ|of AMdo SEE TCP YEE AKHSHY| fleh MH[A LT

name string - TCP O|&

0x
O
Lo
i

: True or False

success bool -

ROS ZE212iY OfF (v1.11)



78 dsr_msgs
7.5.3

GetCurrentTcp.srv

= 7|5

22 Hof7loM X 2¥E TCP ES HME MH|A YLCh 28 E Tool 27t
gls 4% ¢ 2XEo| ghehg L)

A
= Ol
=
oo
HA'CY - - -
= 2fE
ol ET IETn Mo
info string - TCP O|&

Doosan Robotics



Service/tcp

7.5.4 SetCurrentTcp.srv
= 7ls

22 Hoj7|of Ao SE&0f A= TCP

2 & X FAE TCPO| Ot HEE 4
gote MEA YLCh X ZEE TCPE Bl d%, B EXAEs TESE X 273

g0 U= I} =7|=HE L L

AA
B
dl =g 712 ck:
name string - Tool O|&
= 2[E
A3 =g 712 4%
success bool - g

ME O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.5.5 SetToolShape.srv

= 7|5

= MH[AE M2.50 0] ¥ HTOME A Jhs el Ct.
EIXHEEYN SEE & d¢ & SOM LHE name?| tool &S gt SLICH

O 7=

name string - EIX| HHEO S&E & shape 0|

success bool - A& o8 : True or False

Doosan Robotics



Service/tool

76 Service/tool
7.6.1 ConfigCreateTool.srv
= 7S
ZE Bl TEE Tool HEE M MO S50 AHE P | 21e MB[A YL,
= MH|AE 0|8510] SEE Tool HE= EHIEEIOH MYEoz MEEY = CHAl 2783
Of StX|ZH T/P OfE2[HO|HNM SES BL0= =73t EPSOM FIHECOR AL
O 7tsgH

P

2
name string - Tool O|&

weight float Tool &4

cog float64[3] A 54

inertia float64[6] a4y =2

success bool

- d4& o8 : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.6.2 ConfigDeleteTool.srv

= 7|5

EX HOZ|of Ao SEE Tool HEE AHMISH7| {12 MH|A LTt

AL
LS
(o]

TTE

name string Tool O|&

success bool - HdE HE : True or False

Doosan Robotics



Service/tool

7.6.3 GetCurrentTool.srv

- Jls

22 MoAZoM X BFE Tool SEE 7ML= MH|A YLICE E7EE Tool YEI}

gls 4% ¢ 2XEo| ghehg L)

= 2fE
Q= ed 7123 49
info string - Tool O|&
success bool - d& & : True or False

ROS ZE212iY OfF (v1.11)



7.6.4

7% dsr_msgs

SetCurrentTool.srv

= 7|5

22 Hof7|of Ao

SEEHY A=

Tool &2 & X T2 E Tooll LSt YEE 4
gote MHE|A YLICH ol EAE Tool O] Bl 87, 8 EAES HESHE X 273
g0 A= =27b =7|= gLt

| A

ES

2l ed 712 49
name

Tool O|&

success

bool

Doosan Robotics



Service/tool

7.6.5 SetToolShape.srv

= 7S
= MH|AE M2.40 0|42 HTO|A 2t AL 7t ELICE
EIXIHEHEN SE= & A4 HE F0A LHE namel tool &S 3} o= A
HI A LT
. 9lg
el =d 7| 2% Ay
name string - EIX| HHEO S&FE & shape O|F
- 2|H
o
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.7 Service/force
7.71 ParallelAxis1.srv
= J|s

A=l J|EREAH(ref) 7IFESl 379 ZEE(x1x2,x3)7t O|F= HWHMO| normal

[y

vector(get_normal(x1, x2, x3) & Z)&S0| ToolZtEA Q| X|HF(axis)2| gers LX| A7

o o

7| fIgt MHE|AQLCE ol 2X TCP ?IXl= AX fIXIE FAIZHLC

T

in

float64[6] 6712| Task Space HE
x2 float64[6] - 6712| Task Space HE
x3 float64[6] - 6702| Task Space Q&

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 orgy

- ref 9| QIXtOA MOVE_REFERENCE_WORLD £ M2.40 O|&9Q| MO TH AL 7hsTHL T}

« ZO|E
fizs es
success bool d43 Ol& : True or False

Doosan Robotics



Service/force

7.7.2 ParallelAxis2.srv
» J|S

YHE JIZ=ZtEA(ref) 712 HE(vect) LSO ToolZtEA 2| X|F=(axis)2| L= €
KAIZ17] fleh ME[AYLCE oI 22X TCP /Xl= X /AXE |RXIELCL

A
- %
ol SETY 7|2 e
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 orgy)

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

od

success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.7.3 AlignAxis1.srv

= 7|5

LHE J|EXEA(ref) 7IFE2 3702 ZE=(x1,x2,x3)7 O|F& HH2| normal vector(get_normal(x1,
x2, x3) HZ)Y0| ToolZtEA2| X|EF(axis)2l LS LA|A|F|7] {1 ME[AYLCE o 2X
TCP ?Xl&= pos RIXIZ O]&TL|LC}

ol
i3 Iz
1 float64[6] 6712| Task Space HE
x2 float64[6] - 6702| Task Space HE
x3 float64[6] - 67H2| 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 orgy

- ref ©| QIX}0lA{ MOVE_REFERENCE_WORLD & M2.40 O|At9| KO Mt AL 7tsgtL Ct

. 2=
sy e T
success bool d43 Ol& : True or False

Doosan Robotics



Service/force

7.7.4 AlignAxis2.srv

- Jls

AUHE 7|ZEEEA (ref) 7|22 HE (vect) L0 ToolZtEAH Q| X|H=(axis)2| 2 &

KAIZ17] flet ME[ALCE Ol 2% TCP ?|X[= pos ?IX|Z O[S A[ZLIL,,

. ol
Y A2y 7123t g
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 gots)|

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

success bool - ‘45 & : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

= 7S
=2 =Y E3E ZLUHESH| ot MH[AYLICEH FO{ZT AlZH L{O| AFE Ed(m)
O] =%t 8R= TrueE 2|HSHL, FOZ AlZhS Zuiot B0 = FalseE 2[HE LY
Ct.
- ol
ol NEL 7123t T
m float64 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 - S OfE : True or False

Doosan Robotics



Service/force

7.7.6 ReleaseComplianceCtrl.srv

- Jls

Compliance controls Z20tL S| AXI0|A X MO E AlIZSt= AMH[AYLICE

A

= Qs

oo

HA O

« 2|E
ol IEY 7| 2% A4
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.7.7 TaskComplianceCtrl.srv

= 7|5
710 28t 7|F HMBEAE 7IFE2E EfAZ Compliance control& A|&Sh= A{H[A Y
L] CF.
- AU=(ZEa TBD)
el =Y 7|=2% A9
3000, 3000, 3000, | Translational 24 37,
stx float64[6] [ °°
200, 200, 200] | B|FZA 37}
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 1
+ MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
ZdHE A2t [seq]
time float 0 e 0~1.0
* FOIEl AlZE SQF linear transition

bool

success

Doosan Robotics



Service/force

7.7.8 SetStiffnessx.srv

& XtHE A (set_ref coord() EX) 7|22 2 AMLUS

= =]
O ZEE STXE FOT timedt =S¢ linear transition & L|Ct Translation Z&

|= 0~20000N/m, Rotational Z42| AFEXt #2|&= 0~400Nm/rad &L

aEgLct o 249

Cf.
LIPS
e
500, 500, 500, 100, | Translational Z-&37H,
stx floatédls] | | . -
100, 100] S|FZEA 37)
MOVE_REFERENCE_BASE =0
) + MOVE_REFERENCE_TOOL=1
ref int8 1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
L d|H3E AlZE [sec]
time float 0 2l 0~1.0
* O A2 St linear transition

success

bool o

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.7.9

CalcCoord.srv
= 7S
£ MH[AE M2.50 0|42 HHOAMTH AL 7FSELICE
Xget ztEA (ref) 7IF2 AOf 4709 LFHKI~x4) X UH BEmod)E 7|2z M2 FHu
ZIRAE ALSH| @12 ME|AQLICH 07| Y3 RE= ATl JH=7t 2712 AR0E &2
gLt
LS| JH=TF 1702 B2, x12| |IX|Qt (M2 Z\EA 7t ALHE LT
LHHEO| =7t 2702 B2 YHRETE 02 O, x10|A x22 %ﬁ% HIE7) x2e, x=0| X ust
= HHo| FAE A2 Tool-zZ&0| AR ZHEA Q| 42 FHOEH x12| X7 ;FHO|
D=5 FtEA T AMELCH
LHFO| It 2710 42 YHZETL 1Y M, x10M 2 &st= BE 7L x&8e, x=0| =ust
= "Ho| FHE x19| zZHT0| ALEAL ZHEA Q| AU 2 FolE|H x129| X7t FFO| £=
g ZEA 7 ALtE LT
L 7t 3742 BR, x10M 22 2ot HE7L XU 2 FOlF|O, x10|M 322 &5t
= HEE v2tl SIS 4% A2 QEEYA0 w2t xEe HEYH S50 v2 FHolkH, x12|
IX|I7t |EO| E =& EEA 7L ALHE LT
LEOl JH=7t 47140 B2, LHHOl JH=7t 3742 Aot Ho| "ak2 SUSHH |-l 2[X|7t
x42| IX|7t & =5 ZHEA L ALtE L CH
LS
Q14 NET TEET: 13
input_pos_cnt int8 = posx2| 7H=
x1 float64[6] - 67112] Task Space &
x2 float64[6] - 67H2| Task Space HE
x3 float64[6] - 6712 Task Space HE&
x4 float64[6] - 67H2| Task Space HE
MOVE_REFERENCE_BASE =0
ref int8 -
MOVE_REFERENCE_WORLD=2
s 2E
(YT 2740 A0t f22h
_ 0: A Tool-zHE 7|ZELZ ALEX}
mod int8 - I
ZtEA Q| ¥ Ho|
1. x18] zHWe J|ERLE  AL8At
tEA o 248 Ho|

Doosan Robotics



Service/force

2| &=

o
conv_posx float64[6] - 6702| Task Space d&

success bool - 43 Ol : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs
7.7.10 SetUserCartCoord1.srv

= 7|5
71 ZtEmA(ref) 718t2] MEZ ALSAZEAE HFSHT| Aot MH[AQLCE Workeell ItemOilA
AETH ZtEAE ZESI0 & 20702 AMBAEEAE HEE = U2W, 20747t HOo{7tH MELR
A zuAE 48 = USUCH O E Soff 48T MAEXEEAE Z2OH 4% ZE A
M EE2, AEXEEAH HEE SX|82{H Workcell temO A AMRXIEIEAE MM L.

|2

=

i IET

float64[6] - AMSREEA HE (SIX] D Y
reference coordinate
ref int8 - DR_BASE: base coordinate
DR_WORLD: world coordinate
7 o7

ref O @IX}0 A MOVE_REFERENCE_WORLD £ M2.40 O|Ate| HTO|A B A Jhs L Tt

ol =d 7| 2% Ad
id ints . AF2AE ZHEA ID(101~120) S AMT(-1)
success bool - ‘d43 Ol : True or False

Doosan Robotics



Service/force

7.7.11 SetUserCartCoord?2.srv

- Jls

AFERI7E LEREA (ref) 7IFQ] ZX x1, x2, X35 AMR3I0] M2 X HEAE
MH|AQLICE Mx1x29| EH| HIEE ux, x1x22SE x37HX| X|CtAZ|Z2 Q= vector?)
uy2 St0, ux, uy, uzE Zt =o| Hek HlE, Y™ LHIEA (ref) 7|FE2| posOl #IX[sH
HE SMEELICL Workeell ItemOlA M3 ZtBEAE ZESHO T 20742 AHSRIEIRA
= ASH, 20747k Ho{7tH MEE Hu EAE 48 5+ d&UCh BHOE S
AZEAE T2IY AW F2 Al AFEER
Ol ALSAIZtEAE HESHM L.

nx
>
m %
RN
1z —
m 4o

F

El
v}

t

%
0%
2 omet Homp ro

nx mp g

oA
ro

AR EA EE FXISHHH Workcell Item

DM2.0.2 O|F HTO|AM = x2x19| B HIEE uxE AR

IR
=z Iz
x1 float64[6] - 67012| Task Space HE
X2 float64[6] - 67012| Task Space HE
X3 float64[6] - 6702| Task Space HE
pos float64[6] - 67H2| Task Space HE
MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
7 o7
- ref 9| QIXtOA MOVE_REFERENCE_WORLD £ M2.40 O|49| MM ATt A F45EHL L}
= 2[H

=

id int8 AR X ZEA ID(101~120) 22 AOj(-1)
success bool - 4& o8 : True or False

ROS ZE212iY OfF (v1.11)
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Service/force

7.7.12 SetUserCartCoord3.srv

- Jls

ALALZE UEEA (ref) Z7IELQ| HEH uldt vIE AFESHY MER W IHEAE 27857 /e

ME|AQLCH M zEAC AF2 LHIHEA(ref) 71T posOl XIS, x=/yH basise

vector u1dt v10f FO{EL|CE LHX| &&2 u1 xv10] olsl " & LICt uldt v10| orthogonal ot

X %2 22, uldf v10| span St= HHYO| ulnt =22l vI'E yHO| & vector2 HETLICL

Z5I T 20702 AMFEXEEAE 28T = AW, 20717t
;

=
= =
HOI7IH MZ2 Au XEAE 28 + UsSLIth YOS s 288 MAEAEEA=s Z2
| A

. ol
ols x2 ¥ IETT T
ul float64[3] - XZ= CHEIE
V1 float64[3] - y= EHelHE
pos float64[6] - 6702| Task Space Q&
MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
J gors7|

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

« ZO|E
ol PNI=X 712 A9
id int8 - AHEXL ZtEA ID(101~120) S HIH(-1)
success bool - d4& Ol8 : True or False

ROS ZE212iY OfF (v1.11)
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7.7.13 OverwriteUserCartCoord.srv

. 7]

oIr

rt

MH|AE M2.50 0]42| HTOAMT A8 7HSEL|CE

QM D) AFRAH ZEAQ| ZHEZ $X|(pos), 7IF FHEA(ref) HEES WA YUt M|
olL

2Lk
ol t=d 7|2 ck
id int8 - AHEAF ZHEA 1D
pos float64[6] - AFERIE R HE (RIK 2 g
MOVE_REFERENCE_BASE =0
ref int8 0
MOVE_REFERENCE_WORLD=2
« Z|E
Qo+ ey |22k ck
id int8 - AFEXE ZHEA ID(101~120) =2 AHT{(-1)
success bool - 84S O : True or False

Doosan Robotics
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7.7.14 GetUserCartCoord.srv

- 7

oIr

rt

MH|AE M2.50 0]42| HTOAMT A8 7HSEL|CE

SYSt= IDGd)S] AHEAL EEA Ll FEQ FX 7|E X /XZEE =oI5H7| /g MH|AYLCE

PN
ol =d 7| 2% a9
id int8 - AEX XEA D
2| &=
2 2
conv_posx float64[6] - 6702| Task Space d&
ref int8 - AERE ZtEA FE@IA R S
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)
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7.7.15 SetDesiredForce.srv

= s
Mooz ZtE A (SetRefCoord.srv EX) 7|FEL2 2 Mo SxZ:, & Mo &, o SH5HY,
QHER dygct
- %
ol A=Y 7123 My
(Translational) & M& 374,
fl 4
Fd 0atb4[6] [0,0,0,0,0.01 1 poiotional) ZoIE M& 374
10| ofiet &eF & o
dir int8[6] [0,0,0,0, 0, 0] . N
00| & sie "5k compliance X|Of
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 1
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
g2 ZItA7|=0 28EE A7 [sed
time float64 0.0
#He| 0~1.0
FORCE_MODE_ABSOLUTE(0): 3:. O] Al
QHE MM AEEON) ¥x
mod int8 0

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

success

bool

4& A& : True or False

Doosan Robotics
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ReleaseForce.srv

7.7.16

= 7|5

LI Ct.

SH
=

Holz 2|

0.0

float64

time

#Hel 0~1.0

: True or False

43 oz

bool

success

=g v1.11)

o0

Z23

ROS



7% dsr_msgs

7.7.17 CheckPositionCondition.srv

FOIT X MEfE =2QI5H7| Yot MH|AQYLICE while = if 20 &4 AHESHY
e =AUS HE ol 4= UESLICEH axis, post YHEEAH(ref) 7|T2| HYeF & =
Z=YL|ct
- ol
ol Y 7| 2% a9
FORCE_AXIS X = 0
axis int8 - - FORCE_AXIS.Y = 1
FORCE_AXIS Z = 2
min float64 DR_COND_NONE | %Az}
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] - 67012| Task Space HE
J ety
- mod 7t DR_.MV_MOD_ABS ¢! d2+= EO X 7|E22 =elgtL|Ct,
- mod 7} DR_.MV_MOD _REL ¢ A= pos {IA| 7|22 ZolgtL|LCt.
- pos = mod 7t DR_.MV_MOD_REL QI Z<L0f|gt o|0|7} UEL|Ct
« ZO|E

sy | ied i3

: True or False

oH
_9

success bool

Doosan Robotics
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7.7.18 CheckForceCondition.srv

sl
olr

L|
Ch & 58 Al axise LZEtEA(ref) 7|F2 HEe 0|1 HHE HH Al axise & Zt
#7 7IEe s gLt
. ol

nsd | led

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 - E| AL (min>0)
max float64 - Z|CHZt (max > 0)
MOVE_REFERENCE_BASE =0
MOVE_REFERENCE_TOOL=1
ref int8 None
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
= 2|E
2+
success bool - d43 Ol& : True or False

ROS ZE212iY OfF (v1.11)
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7.7.19 CheckOrientationCondition1.srv

= 7|5

I 22 AEo|HE Ol XM HEeE FO{X X XpA 7+ Xto|o] MEfE =QIsH7| ¢
MH|AQYLICEH AR KtMQF FOIT XEA| ZHe| Xtol= 12|E WHOIAM 2HHH=Z
S0 “AngleAxis” 7|H 22 XtO| Zi(rad T2 2[HTLICE XHO[7F + ZLOIH true

.- WO falseS 2[ETLICE oM XAME 7|E22, FOT position2 Lt XO[7} +¢
o
=

mu rE rob ok

K| —QIX| =olgr mf AFEELICE AHE o2, HFWA| positions O[8310] Xl 2|X|2t
XpOIZb + QUK - HSkQIX|E EEDE = orientation limitdf CHEF Z=HE S 5 A
SUCL  ESH while =& if =20 BV ALESHY SiE =UE HE =Y + AsU
Ct.

« MinTt A7 Al: X}O|7F +0|™H True, -O|™ False
« Min, Max A& Al: min2t2| X}O|7} -0| 11, max A}O|Z7} +O|™ True, EICH™ False

o MaxZh A% Al: max XtO|7} -O|H True, +O|&H False

#o| -

min_posx <~ EEF
*o| +

=

EEF

7

<7 axis

PX
243 iz
FORCE_AXIS_A = 10
axis int8 - + FORCE_AXIS_B = 11
FORCE_AXIS_ C = 12
min float64[6] - 6702| Task Space g
max float64[6] - 6702| Task Space Q&
MOVE_REFERENCE_BASE =0
ref int8 1 + MOVE_REFERENCE_TOOL=1
MOVE_REFERENCE_WORLD=2

Doosan Robotics
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E\l

e

MOVE_REFERENCE_USER=101~120

mod int8

MOVE_MODE_ABSOLUTE = 0
MOVE_MODE_RELATIVE = 1

success bool

ROS ZE212iY OfF (v1.11)
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7.7.20 CheckOrientationCondition2.srv

= 7S

AN 2R ACSO[HEOl XtMQt 2|2t #H| XtOjof CHDH HEHE =2HQISHT| £

ULICE AR RhMQb 2|2 Helof TSt Xtojl= Ye[E WROM 2HdHE H

01 “AngleAxis” 7|22 X0 Zi(rad EHR))S 2[ESLICE XHO|7F + 24O trueE, -4t
M falseE 2[HYULCH AX XME 7|ZE2E, FOE positiondt 22t He| XHO|7F +

_._
O
[

_>._
Nt
o>

2

OIX| —QIX| =olgh I AFEELICE AFE o2, O 7|F0[ &|= position®| Al min, max
2 oA "Helg 23800, S X[ep AHO|7t + QK| - geelx] fEhet

ol ot

& Q&L|Ct ESH while K

|->1

r|r

orientation limit0{l CHet =HZ Tt if Z20F A At

« MinZt A7 Al: X}O|7F +0|™H True, -O|™ False
« Min, Max A Al: min2t2| XtO|7} -O| 11, max A}O|7} +0O|™ True, 1 HICHO|™ False

o MaxZh A% Al: max XtO|7} -O|H True, +O|H False

EEF

Rads + MIN

<7 axis

Mzt "#HR: =0T position O|AM HHE axis & 7|E2E, HIAQ Z= HL{(min, max)E

|
ZLICh QXL ref Off 2f FO0{E position 2 7|&E ZHEA 7F Fei T LICE

AL
n OIT

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

I
r

min float64 - o
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max float64 - x| cHgk
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] - 6702| Task Space HE&
- 2|H
o3
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)
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7.7.21 CoordTransform.srv
- 75

‘refin’ 7|& ZEA M BEHEI|= ‘pose_in’ Task ZEE ‘ref out’ 7|&E ZEA O
L= Task ZtEEZ HESI7| ot MH|AYL|Ct ot2fo] H20 CHet ZtmHe A
A gk

fl

A

o (refin) = 7|& ZtHEA — (ref out) HO|A 7|& ZtEA

(ref out) EE 7|& ZtEA

!

. (refin) & 7|& %}

o« (ref_in) 2= 7[F ZtHA — (ref out) & 7|T EEA

o (ref_in) 2E 7|& ZBA — (refout) AFXL 7|&F ZtEA
A

o (ref_in) H|O|A 7|&E EEBEA — (refout) HIO|A 7|F ZHEA
r
o (ref_in) H[O|A 7|&F ZEAH — (ref out) AHEXL 7|F ZHEA|
HEA

. (refin) & 7|& ZtEA — (refout) HIO|A 7|& ZtHA|

o (ref_in) H|O|A 7|F EtHEA — (refout) EE 7|F

fl

wal

H
X

o (ref_in) H|IO|A 7|&E EEA — (refout) & 7|FE

[wal

. (ref_in) & 7|& EEBA — (refout) EE 7|&E

« (refin) & 7|& ZEA — (ref out) € 7|& EEA
. (ref in) & 7|& XEA — (ref out) AFEX} 7|& ZtEA

e (ref_in) ALl 7|F ZEAH — (ref out) ¥E 7

= IEA
o (ref_in) AFEAL 7|&E EEA — (refout) HIO|A 7|F ZHEA

o (ref_in) AFEX} 7|& ZEA — (refout) & 7|& IHE

X

o (ref_in) AFEXL 7|F EEAH — (ref_out) AFEXl 7|F EHEA

= Ol
ol =d 7| 2% 49

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

ref in int8 DR_COND_NONE
MOVE_REFERENCE_WORLD=2
MOVE_REFERENCE_USER=101~120
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o

7|12

£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
ol PN I 7| 2% a9
conv_posx float64[6] - 672l Task Space &
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

7.7.22 GetWorkpieceWeight.srv

got7| flet ME[AYLC

weight float64
AL 2 =
T TT
success bool & Of& : True or False
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7.7.23 ResetWorkpieceWeight.srv

>
=
10
40
)
i
Iy
ox
Ot
N
2
e
fl
L]
ol
1o
bt
N
ot
i
do
o
>

Mol FAZEE =7t 7|

AL

= Qs

oo

HA O

« 2|E

sy | e
success bool - HdE 5 : True or False
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7% dsr_msgs

78 Service/io

7.8.1 SetCtIBoxDigitalOutput.srv

= Jls

2R Mo7|oM HAEE <20 YAE CIXE ™o d=E =8ot7| it ME~

L C}.

» Ol

iz
index int8 HoiZl W CIX|E =8 HF H2(1~16)
value int8 =2 7} . OFF =0, ON =1

success bool - d43 Ol : True or False
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7.8.2 GetCtIBoxDigitalOutput.srv
- s

2% HOZ|N HES sao| AT CXY YYO HAY HHED

o)
rir
0z
Z
i
Jt
ro

ot7| flgh ME[A YLCH

index int8 - Molz| L CIXY 2 HH #HZ(1~16)
- 2|H
ol PN I 7| 2% a9
value int8 - Sixf =5 HEH (OFF =0, ON =1)
success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)
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7.8.3 GetCtIBoxDigitallnput.srv

= 7|5

22X Ho7[oM HES 820 FAE CXE ZFo =S =elsty| fleh ME|A ¢

-1 — - =
L|C}.
A
. ?_l'r
oy ey | sz
index int8 - Hoi7| W CIXIY 263 ™ HZ(1~16)
« 2|E
ol PN I 7| 2% a9
value int8 - OFF =0, ON =1
success bool - A& O : True or False

Doosan Robotics
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7.8.4 SetToolDigitalOutput.srv

- Jls

22 Ho7joM 22 2o g oXE ZEo =Hot7| fIgh ME|A YL

Ct.

o1+ e 7128 29

- 22X YA T OXE =8 Y H=2(1~6)

=8 Zf : OFF =0, ON =1

bool - A& O : True or False

success

ROS ZE212iY OfF (v1.11)
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7.8.5 GetToolDigitalOutput.srv
= 7|5

22 Moo =2x E2EH0 i CXE el X =8:s

Ae A A
210l 87| 9ig Mu|A Lt

i

1%
2 s
index int8 2 EX o OX|E 28 HF ¥z
u EIE
Q=3 ey 7|23 A9
value int8 - oM =3 HEf (OFF =0, ON =1)
success bool - 4& Ol : True or False

Doosan Robotics
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7.8.6 GetToolDigitallntput.srv

= Jls

2R Ho7[oM =28 BT SHE CXE ZHol M= S 2oty MH|A YL

— =

. 9lg
T
index int8 - ER EUX G OXE 2 HH HZB(1~6)
. 2|8
QA+ ed 7|22 a9
value int8 - OFF =0, ON =1
success bool - 4& Ol : True or False

ROS ZE212iY OfF (v1.11)
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7.8.7 SetCtlBoxAnalogOutputType.srv

= Jls

a4
bl

2R HoZ|oM HAEE L0 YHE ofZ2a =8 FEO iy ME 2EE 28

7] /gt MBE|A LE

o4
22 iz
channel int8 Hoi7| Lf ofd=2 = td :1o0r2
S& BB
mode int8 - * current =0
* voltage =1

success bool - A5 OfE : True or False

Doosan Robotics
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7.8.8 SetCtlIBoxAnaloglnputType.srv
- 75

22 Ho7[oM HES 8#f20 FAE orZ2 ¥y FHO| et ME 25 230t
7] It ME|A L|C

. ol
2l 7123
channel int8 Mo{7| Lf orgza 43 K :1or2
sS4 B2E
mode int8 - e current =0
* voltage =1
- 2l
o Iz
success bool ‘& & : True or False

ROS Z22f O (v1.11)
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7.8.9 SetCtlIBoxAnalogOutput.srv

= 7|5

2R HOZ|M HEE <20 FAE ofdza FH MZE S| et MH|~

Lt
IR
i sl 43
channel int8 Moi7| Lf otz e :1or2
Ofg21 M=z &=H
value float64 - o« M2 REOl AL 40~20.0 [MA]
o« M MEOI ZHL2:0~100 [V]

success bool - A& O : True or False

Doosan Robotics
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7.8.10 GetCtIBoxAnaloginput.srv

- Jls

22 MAZ|oM HES

LIC.

AL
'?_l'r

E

HAE OFEED FFQ M=E

HISEZ| fIgh MHIA

ot

nx
od

channel int8 Moi7| Lf otd=2a 4™ xE :1o0r2
- 2|H
ol PN I =% a9
gt k2ol = gt
value float « MF 2EQ AL 40~200 [mA]
o« M HEOQI HL:0~100 [V]
success bool A& O : True or False

ROS ZE212iY OfF (v1.11)



7% dsr_msgs

79 Service/modbus

7.9.1 ConfigCreateModbus.srv

= Jls

22 HMO7|AM Modbus? IO A= AMHO SE5I0 AE5H7|
£ 0|%6r04 S=E Modbus I/0 dl= E= K220 MFE22 WP =
PS

JIES
a5 jiea
name string modbus signal O|&
ip string - modbus 2& ip T4
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 21Ab= M240 O|&2| H{TO| M2 AFE ZHSRILIC
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2| E
I =Y 7|24 A4
success bool - A& 0§ : True or False

7.9.2 ConfigDeleteModbus.srv

= Jls

EX HoZ|of AFHo SEE Modbus I/0 2= FES AHsH7| fIeh MB|A YLCH

name string - SEE modbus 21Z2| 0|&

success bool - A& O : True or False

ROS ZE212iY OfF (v1.11)
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7.9.3 SetModbusOutput.srv

- 7

oIr

22 HOoZ|M Modbus I/0 = HEHH U= E S| 9eh A& LI

AL
n ol_l_

name string - modbus O|&

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

success bool - d43 Ol : True or False
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7.9.4 GetModbulnput.srv

- 7

oIr

22 HOoZ|M Modbus I/0 A= HEH M= E =QI5t7| ffeh AH|A @LICEH

name string - modbus O|&
= 2|E
el =d 7| 2% a9
I - » Modbus Digital I/0 ¢ Z<:0 or 1
value in -
» Modbus Analog 2&9 Z<: HO|E
success bool - e 348 & : True or False

ROS ZE212iY OfF (v1.11)
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7.10 Service/drl
7.10.1 DriStart.srv
» J|s
ZZO™MEIAT)S Hastr| st MH[A LCH

25 HMO{7|0|M DRL §O{2 F-dE

A o
- Drl 2t MH|AE real ZEO|A T

Mg ZHsELEL

ol
ol4d HEY FL
robotSystem int8 -
Code string - Al AlZ DRL ZE2O3 22X

4E o8 : True or False

success bool

J gots)|
2R 28 ME|7} X|E O 7| AEN(STATE_STANDBY)O|0{0f I, E& BEJ} AtsZEY Of

AP ERISICH
REAISHOF SHL|CF.

AtEdfof HA SE
- DRL =213 242 HEZ Programming Manual £AM2 &

Doosan Robotics
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7.10.2 DriStop.srv
= 7S

258 Ho{7|o|N HA| AMZQl DRL TEIAWENAT)S XS] Q8H MHAQL|CEH
QIXIZ2 BH= eStopTypel M2t CHEA EX|SHH, HX| s3sta U= F74HO
HX[gLct,

A o

- Drl 28 MH|AE= real ZEOMEE AL ZhsEILICH

=

I
Qs PR 7|2 My
drl stop mode
» STOP_TYPE_QUICK STO = 0
stop_mode int8 - » STOP_TYPE_QUICK = 1

* STOP_TYPE_SLOW = 2
» STOP_TYPE_HOLD =
STOP_TYPE_EMERGENCY = 3

Success bool - d4& o8 : True or False

ROS ZE212iY OfF (v1.11)
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7.10.3 DriPause.srv

» J|s

EEH O 7|0 A} M3 =Q DRL ZTEIAWEAT)S LA| &7 st MHAL
L|C}.

A o

- Drl 28 MH|A= real ZEOMEE AHE ZbsELICH

— =

A

. ol

=
HS
HA O - - -

success bool - A& O : True or False

Doosan Robotics
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7.10.4 DrlIResume.srv

- Jls

28 HO7|0|M S YAl "X = DRL ZEIAERAIT)S 7HSH7| RITH MH|AQIL]
Ct.

A zo

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

— =

AL
" OIT
0|_'_|:|1 Xl-ﬂoi 7|E7|‘ AE'll:I:I

success bool - A5 OfE : True or False

ROS ZE212iY OfF (v1.11)
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7.10.5 GetDrlIState.srv

FEE 20{27] ?let MHAYLT

2| =
: =
DRL AfEH
] .0 : DRL_PROGRAM STATE_PLAY
state int8 -

.1 : DRL_PROGRAM_STATE_STOP
. 2 : DRL_PROGRAM_STATE_HOLD

success bool - H& O : True or False

Doosan Robotics
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711 Service/gripper

7.11.1 SerialSendData.srv

= Jls
2EHQ serial SLZE S50 gripperg M O{ gL Lt

serial_node_example

data string

bool

success

ROS ZE212iY OfF (v1.11)
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7.11.2 RobotigMove.srv
= 7S

AEZ80lE ZHOAM robotiq Al gripperg M O{Ss AMH[A LICEH

A

. ol
ol e 7|22k a
width float

success bool

Doosan Robotics
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8% BN B B2
k24 SEA
- L (=]
8. Eﬁ |_|' - o1
8.1 posj(q1=0, q2=0, q3=0, g4=0, q5=0, q6=0)
= 7|5
ZRE S A2 IHEULE XFL L
IR
float 1% angle =
ql list 0 angle list =&
posj posj
q2 float 0 2% angle
g3 float 0 3% angle
q4 float 0 4% angle
g5 float 0 5% angle
q6 float 0 6= angle
. 2l
elely
= 02
DR_Error (DR_ERROR_TYPE) ol==2| HOEY 2F Al
= Ol
gl = posj() # q1=posj(0,0,0,0,0,0)

92 = posj(0, 0, 90, 0, 90, 0)
93 = posj([0, 30, 60, 0, 90, 0])  # g3=posj(0,30,60,0,90,0)
= 2HH HFHo

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)

. ol
Y] X2 ¥ 7= e
float z position EE&=
X list 0 position list ==
posx posx
y float 0 y position
z float 0 Z position
w float 0 w orientation(7| =Xt E A 9| zEeF 2| H)
o float 0 p orientation(w2| M & EEAH S| YT 3|H)
r float 0 r orientation(w,p2| M &l ItEAH O ZWEF 3| H)
« Z3|E
pOosX
= 02

DR_Error (DR_ERROR_TYPE) Pl=E2| HO|HYE 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 ZE212iY OfF (v1.11)



2

3 YO

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

83 trans(pos, delta, ref, ref_out)

= Jls

«ref ZEA J|E22 HOE pos(EX)E Y

ref out ZtEH 7|ZE2 2 Hetst

2| EetLfct

[N =)

ZEAE 7|FELE deltaltE 0|5/3|F SN

o Ch ref QIXt7} Tool Coordinate®! AR, ref out@IXte ZA|Z|H post SLUst ZtEH 7|F2 4

g 2| HgH

- %
ol ELT T ay
posx posx &=
pos - o
list (float[6]) position list
posx posx E&
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: AKX} HO|
reference coordinate
DR_BASE : base coordinate
ref_out int DR_BASE
DR_WORLD : world coordinate
user coordinate: AFX} O]
J oz

- ref O QIXtOAl DR_.WORLD &= M240 O|A2S| HEO|MEL AFR 7HsBtL Tt
- ref out QIAHE M240 O| Ao HHO|AME AHE TtsTHLICH

Doosan Robotics



trans(pos, delta, ref, ref_out)

H
nx
od

posx list (float[6]) task space point

= 02

0f 2| Ay

DR_Error (DR_ERROR_TYPE) Pl==2| HO|HY 2F Al
DR_Error (DR_ERROR_VALUE) Ql=o| 20| RRIHX|] %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE& Of2] Al A
DR_Error (DR_ERROR_STOP) T2 ZH ZB Al

- oA

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, 0, 0, 0]
x2 = trans(x1, delta, DR_BASE, DR_BASE)

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

uul = [1, 1, 0]

w1 =[-1, 1, 0]

pos = posx(559, 34.5, 651.5, 0, 180.0, 0)

DR_userTC1 = set_user_cart_coord(uul, w1, pos) #AM2 Xt ™Mo| XtEH S2
x1_userTC1 = posx(30, 20, 100, 0, 180, 0) #ALEXIELRA 22| posx
x9 = trans(x1_userTC1, [0, 0, 50, 0, O, 0], DR_userTC1, DR_BASE)

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

ROS ZE212iY OfF (v1.11)



2

3 YO

posx()/addto()

84 posb(seg_type, posx1, posx2=None, radius=0)

= 7S
- §& 2HE 248 (moveb, amoveb)e| 2 QIXZ, 2t FRF| ZtEet tHel 42 HEf(ERIY =
£ ¥83)9 YEE ZE poshs =M EE trajectoryl TRl MIHE K E FolghL|Ch

« seg_typeO| line@l Z(DR_LINE)= posx12t =, circle? 42(DR_CIRCLE)E posx27HX| =gt

LIC}. radiuse O|O{X|= segment@tQ| blending HtA S MA&THL|CE

IS
izu | a3
| DR_LINE

seg_type nt -
9-op DR_CIRCLE
posx1 posx - 15t task posx
posx2 pOsx - 2" task posx
radius float 0 Blending radius [mm]

= 2|

posb

= 02|

DR_Error (DR_ERROR_TYPE) Pl=E9| HO|EHAE 2F Al

Doosan Robotics



posb(seg_type, posx1, posx2=None,

radius=0)

= Of A

g0 = 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|EfQIX|Z O|F

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

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

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

x2¢ = 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, 0, 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, x6c, 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) # OtX|9} radiuse 00[0{OfF &
# T 00| Ottl 32 022 Ma|d

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

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

ROS ZE212iY OfF (v1.11)



1 ol

posx()/moveb()/amoveb()

|

r

85 fkin(pos, ref)

ZPE UM ZQJAEHE E= 00 &8dt= A2 H(floatl6))= Y HRUOL ref ZtE

A ZlEel TCPe| Zx(EfAIZ IO RIX W AtM)E 2l E LT

- ol
pos; posj L=
pos - e
list (float[6]) position list

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

J oopg7)
- ref 2 QIXIOA DR WORLD &= M240 O|A9| H{FO|MBt AR 7tsEhL|C

= 2|

posx Task space point
= 02
DR_Error (DR_ERROR_TYPE) l+==2| HOIHY 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| 740| FRSHA| %2 Al

DR _Error (DR_ERROR_RUNTIME) | C Extension ZE& 0Of2] 24l A

Of| &I

gl = 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: &%t q20 8t EXEEHTCP)Ql SHEtH
movel(x2,v=100,a=200,ref=DR_WORLD) # x22 ZHMEM 3l

86 ikin(pos, sol_space, ref)
= 7ls
Y SUU 7IE EA (el 2R EZ=0| 4S5t= 8712 AEYY T APt A

posX posx =&
pos B e
list (float[6]) position list
sol_space int - solution space

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

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

= Robot configuration vs. solution space

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

ROS ZE212iY OfF (v1.11)



posj Joint space point
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ikin(pos, sol_space, ref)

= 02
DR_Error (DR_ERROR_TYPE) Rl=E2| HIO|EHAH 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| 740| FRESHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] &4 A
DR_Error (DR_ERROR_STOP) mzO AH Z2 Al

= Of| 5|

x1 = posx(370.9, 719.7, 651.5, 90, -180, 0)

ql = ikin(x1, 2, DR_BASE) # EXEEO| ZtHT}t x10| E[= 2EZ g1 @7IX| 8% &
=)

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

ROS ZE212iY OfF (v1.11)



87 set_velj(vel)
= 7|5
2 YHOE ALESt 0|2 XZQIE 2 M(movej, movejx, amovej, amovejx)H[A{2] MY %
& AU H9Hez HHEE vel2 0|F movel) 2F Al £k AXE YAH
O F YHGHK| = ZR0 default =2 HEFLCH

float velocity( 0| 8¢) E=

velocity)

2=
list (float[6]) velocity(ZF 2

()
0x
O

= 0fl2

DR_Error (DR_ERROR_TYPE) Ol4=E9| HIO|EHYE 2F A|

= 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) # Y ZQE HTF 30(deg/seq)Z ETSHAIL.

set_accj(60) # Y ZRQE 7HE{ T E 60(deg/sec2)2 YU AIL. [set_acq() B ZE]
movej(Q2) # Q29| ZTOQIE BM £xE MY £l 30(deg/sec) R LICH.
movej(Q1, vel=20, acc=40) # Q12 22| XQIE BN [ &= X|F HE0l
20(deg/sec) & LICt.

#2

set_velj(20.5) # &~+T ¥ JtsSL|CH

Doosan Robotics



set_velj(vel)

set_velj([10, 10, 20, 20, 30, 10]) # =& ™Y £ X|F 7tsgLct
- B HHO

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

ROS ZZ22iY DfF (v1.11)
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88 set_accj(acc)
» 7|5
2 YYOIE A3t 0|Z9 XQIE M (movej, movejx, amovej, amovejx)A{Q| I
HEEE 28gUn H98cz 243¥E MSE= 0= move() 2F Al 7IEE X}
£ YAHCE YHSIK| e B0 default 7IH5 =2 HEELCL

float acceleration(
acc -

list (float[6]) acceleration(

o
0x
O

= 0fl2

DR_Error (DR_ERROR_TYPE) xS0l HOEY 28 Al
= 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) # MY ZEQIE £ T E 30(deg/sec)Z HHSIMAIL. #[set_velj() T=E]
set_acgj(60) # ™Y ZQIE 7IEEE 60(deg/sec2) 2 HESMAIL.

movej(Q2) # Q2RO ZTOQIE M Jt&E MY It 29l 60(deg/sec2) R LICH
movej(Q1, vel=20, acc=40) # Q12 22| XQIE BN 7I5 &= X|H 71550l
40(deg/sec2) Y L| C}.

#2

set_accj(30.55)

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

Doosan Robotics



set_accj(acc)

2

3 YO

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

ROS ZE212iY OfF (v1.11)



89 set_velx(vell, vel2)

e B BMo| =8 WYXoE MILCL H

. —

g9yez d¥EH HE velks
movel(), amovel(), movec(), movesx()t Z€2 EfA3 ZME =Y [If £ oI5t
X e AR0|E= default S22 NEEILICH M™EZY T vell2

TCPo| 2| £=& FolgfLICh

, vel2e=

JEIES
IPY SET 7123k Ay
vell float - velocity 1
vel2 float - velocity 2

()
0x
O

DR_Error (DR_ERROR_TYPE) Pl+=E09| HO|EHA 2F Al
= Of| 5|
#1
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) # ™Y EfA3 HEZE 30(mm/sec), 20(deg/sec) 2 H™SHMA|L.
set_accx(60,40) # MY EfAT JHEEE 60(mm/sec2), 40(deg/sec2) 2 H™EMA| 2.
movel(P2) # P229| EfA3 BN £ &= MY £ 9l 30(mm/sec), 20(deg/sec)
movel(P1, vel=20, acc=40) # P1C 29| EjA3 M &= X|d £ 0l
20(mm/sec), 20(deg/sec) & L|Ct.

Doosan Robotics



set_velx(vel1, vel2)

#2

set velx(10.5, 19.4) # AZH U2 JtsshL|C}
. B2 o

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

amovesx()/amoveb()/amove_spiral()

ROS ZE212iY OfF (v1.11)



8.10 set_velx(vel)

= Jls

A

e B2 BMo| MEEE MOFoE MIBLCL MYHoR MIE

B
1
s

6 @
= rrorjo

movel(), amovel(), movec(), movesx()t &2 EfA3 HBMOA HE 7S U
BL29| default =2 HEEL|CH AHEE vel2 TCPO ME{XE HO

gt Macof asto] AL

Of
o A

ot

=
ot

=
()
o
|0

vel float - velocity

o
0x
O

= 0fl2

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

= Of A

#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 EfA3 HEE 30(mm/seq)2 HAHSIMUAIR. MY EjAT ZAT
= A28 E

set_accx(60) # ™Y EfAT JHEEE 60(mm/sec2) 2 HAEMAIR. AY EfA3 217t

AN
Soe NSEYE

movel(P2) # P229| EfA3 T M M&

rir

MY £E92l 30(mm/sec)

Doosan Robotics



set_velx(vel)

movel(P1, vel=20, acc=40) # P1CE°| EfA3 2M MEE = XY £E9Ql
20(mm/sec) & L|CH.
#2
set_velx(10.5) # &8 = 7IsgL|C}
. 23 BHO
set_accx()/movel()/movec()/movesx()/moveb()/move_spiral()/amovel()/amovec()/

amovesx()/amoveb()/amove_spiral()

ROS =224 Oim (v1.11)



8.11 set_accx(acc1, acc2)

= 7S
e 37t B9 HA4EES HYMOR MIULIL MYNHOE MMYE JHEE acxs
2 5% 0 Szl B 3
<

2t & acc12 TCPO| M

=
movel(), amovel(), movec(), movesx() 1} Z EfjA3 BM

2 Y| @ie BR0= default 7HE5E2 HEELCHL 4

JIES
IPY SET 7123k Ay
accl float - acceleration 1
acc2 float - acceleration 2

()
0x
O

DR_Error (DR_ERROR_TYPE) Ol4=E9| HIO|EHYE 2F A|

= Of A

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) # ™M EjA3 £ZE 30(mm/sec), 20(deg/sec) 2 HHSIMAIL.
set_accx(60,40) # MY EfAT 75 EE 60(mm/sec2), 40(deg/sec2) 2 7SI A|L.
movel(P2)  # P2EQ| EfA3 BN JIEE &= MH JHEEQl 60(mm/sec?),
40(deg/sec?2)

movel(P1, vel=20, acc=40) # P12 29| EjA3 M Jt&E = X S50
40(mm/sec), 40(deg/sec2) & L|C}.

Doosan Robotics



@ set_accx(acc1, acc?)

3 YO

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

2

esx()/amoveb()/amove_spiral()

ROS =224 Oim (v1.11)



8.12 set_accx(acc)
= 7S
Y S ZHo MIMEEE FYFoz AFYLLL MYHoz 4FE IS5 E acce
movel(), amovel(), movec(), movesx()2t &2 EiA3 RMOIM ZHEE0f Cioh 2ts &

Z (S
SHA| b= BRO| default 7t&5E2 HEFHLCL 28U acce TCPO| MItEEE

St TCPO| 2| 7h& =& M7t520f BlZstol 28 &L

I

acc float - acceleration

o
0x
O

= O
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
of| |
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)

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

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

set_velx(30) # MY EfA3 £EE 30(mm/seq)E HFSIMAIQ. MY EfA3T ZH&E
= A28 E

set_accx(60) # ™Y EfAT JHEEE 60(mm/sec2) 2 HAEMAIR. AY EfA3 217t
b= NSEYE

movel(P2) # P222| EfA3 B M MItE = MY JIEZ Q1 60(mm/sec?)
movel(P1, vel=20, acc=40) # PIRE2| EfA3 BN MIIEE = X|F 71520

Doosan Robotics



@ set_accx(acc)

40(mm/sec2) ©IL|Ct.

|

1 ol

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

r

esx()/amoveb()/amove_spiral()

ROS ZE212iY OfF (v1.11)



8.13 set_tcp(name)

E|X] HEEO SFE tcpol 0|ES ==t X tcp2 &FELIC

name string - TPOl SEE tcp 0|2
« 2| E
o ck
0 845
ST Ay
= 02
o2l a9

DR_Error (DR_ERROR_TYPE)

Q1450 BlO[EE 2F A

DR_Error (DR_ERROR_VALUE)

Q0| 20| RAEBHA 2 A

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of2] Al A

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A

= O

PO = posj(0,0,90,0,90,0)
movej(P0O)

set_tcp("tcp1”) # TPO|| tcp122 SEE tcp BEE ZESI0] O tep U2 M

FodAlR.

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

movel(P1, vel=10, acc=20) # AA$t tool SMO| P1 X2 O|F

. B3 ByYO|

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

Doosan Robotics



set_ref coord(coord)

amovec()/amovesx()/amoveb()

8.14 set_ref coord(coord)

[
=
253 e
7|E EEA
DR_BASE: Base Coordinate
coord int - - DR_WORLD: World Coordinate
DR_TOOL: Tool Coordinate
user Coordinate: AF2 AL M O|
J oz

- ref 2 QIXIOA DR WORLD = M240 O|A9| H{FO|MBE AR 7tsEhLC

2|
o Ck
0 43
STU A f
= 02
o2l ck:
DR_Error (DR_ERROR _TYPE) l==2| HOHYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=9| 40| FRIIX| S Al

DR_Error (DR_ERROR_RUNTIME) C Extension =& 0|2 2Al A

DR_Error (DR_ERROR_STOP) ZE20 ZX BE Al

ROS ZE212iY OfF (v1.11)



8.15 movej
= 7|5
EX0| oxf HERAXM =8 =YK (pos)E O|SEL|CE.
JIES
=
posj posj E&
pos - . .
list (float[6]) joint angle list
" float None velocity(2 & HO| 5¢€) £=
vel (v
list (float[6]) None velocity(Z'28 velocity)
float None acceleration(Z2 £ =0 59) &
acc (a) ] )
list (float[6]) None acceleration(Z & acceleration)
time (t) float None EE A2 [seq]
radius (r) float None blendingA| radius
ols 7|&
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

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

- vel O] None ¢! 42, _global_velj O] &&&lLICt (_global_velj Z£21Zt2 0.0 0|, set_velj o

o3 23 7ts)

Doosan Robotics



movej

- acc O] None ©! 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 770l A2+ blending radius 2 2|2/ OtH L&
022 Aa|g Lt

ROS Z=22fd Ofm2 (v1.11)



A 7o

ra=DR_MV_RA_DUPLICATE ¥ radius>0 ZT71C=Z2 ZT& = ELy
mojHel, &%, JaEE HPLES MOBMAIZO| SHmMo| mMAIZEC 2 7
sYoMo| BN ZRE & NYDMo| SR 4+ USLICL B AFES off o|o|X]

rSanke PN E®N

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

¢ Lst.goal
| 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) 2nd.goal
[1ST] vel=200, ra=DR_MV_RA_OVERRIDE, radius=200 R
[2ND] vel=200
7
. 2|
2t ay
0 45
g4 A
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movej

= 02
DR_Error (DR_ERROR_TYPE) =59 HOIHE F Al
DR_Error (DR_ERROR_VALUE) QI=09| Zfo] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2= 02 2 A|
DR_Error (DR_ERROR_STOP) D208 24X S22 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), 7tHE 20(deg/secd)Z QIHEZLOZ 0|F
movej(Q2, time=5)
# QQEHZINK| 5x0| TAAIZIS 7HX|2 O|F
movej(Q1, v=30, a=60, r=200)
#QIEEZACZ 0|F5HH Q19 SURIXIZRE 200mme| H2|7t & mf Cf

o

#BME +YSEE MY
movej(Q2, v=30, a=60, ra= DR_MV_RA_OVERRIDE)
# HMBHS FA| SRAIZ|0 Blendingdt0] Q2EEZOR 0|5

. B3 ByYO|

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

ROS ZE212iY OfF (v1.11)



8.16 movel

2ROl Y S AN FB #X|(pos)2 HUE Wat O|SYLICH

ol
ol SET 7123t Hy
pOsx posx L=
pos - o
list (float[6]) position list
float None velocity EE=
vel (v) _ .
list (float[2]) None velocity1, velocity2
float None acceleration ==&
acc (a) ) .
list (float[2]) None acceleration1, acceleration2

S A|ZE [sec]
time (t) float None *time K& Al vel, acc® FAlstD
time 7|=22 XNg|

radius (r) float None blendingA| radius

reference coordinate

DR_BASE: base coordinate

ref int None
DR_TOOL: tool coordinate
user coordinate: AF&X} H9|
ol 7|I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS : &L

DR_MV_MOD_REL : ACH

Reactive motion mode
ra int DR_MV_RA_DUPLICATE | -+ DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

- Gt 95 X|RIBLIC (vivel, a:ace, titime, riradius)

- vel 7} None 9! &2, _global_velx O] -8& L|C}. (_global_velx ZZIZt2 0.0 0|04, set_velx Of
olsff ¥ 7ts)

- acc 7t None @I 42, global_accx O] M-8 L|Ct (_global_accx 22142 0.0 0|04,
set_accx O QJslf HH Tts)

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|1 2 F7t0l Z2E blending radius 2 2|k OtHl Z2E 022
Xe|guc

- ref 7} None 2| 220l _g_coord O] H&&L|Ct ((g_coord Z£212+2 DR _BASE O|H,
set_ref_ coord HHO|| osf AH 7t5)

ref 2| QIXI0A{ DR_WORLD £ M2.40 O|4o| H{TO|A Tt AL 7hsEHLICE
A zo

ra=DR_MV_RA DUPLICATE % radius>0 EZHOE T HMO| £ = ZL M3mMo|
THoAAHE, &FE, HEEE Z-™EE MEMAIZI0] DMl DMAIZIREC
SHDMO| HY FRE = MHMRMN0| ZTEE = JSLICL BHDH AFEL2 ot2f o|0|X|

rSnike FIPNE®N

ROS Z22f O (v1.11)



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

1

i . P9 lst.goal

| ,__-.-1""'"'-’- ! 2nd.start
1st.start FQdiis

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

[1ST] wvel=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
¥
>
- 2=
3 a9
0 H3
=it A i
= 02
ol <l ck:
DR_Error (DR_ERROR_TYPE) QI+E0| HO|HE 23 A
DR_Error (DR_ERROR_VALUE) Ol40| Z40| SFEIX| UL Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of2] &M A

Doosan Robotics



movejx

DR_Error (DR_ERROR_STOP) Z2H 2N BE Al

= 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)

# &E 30(mm/sec), 7FEE 100(mm/secd)Z P1QIX|2 Ol
movel(P2, time=5)

# P2RIX|2 5220 EAAZtE ZHX|L O|F
movel(P3, time=5, ref=DR_TOOL, mod=DR_MV_MOD_REL)

# AZRIX[OM ToolXtEA7|ESZ P3THEO MINQIX|Z 59| ZEAIZLS

# 7tX|1 O|SAIH
movel(P2, time=5, r=10)

# P2 X HK| 5229| ZAFAIZ

=~

# 7207t 2 1 Ohg @M

—

N
]
k
k=)
Ol

AZIH P2 YXRZEE 10mm2]

. A YO

[

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

8.17 movejx
= 7S
2RO| BE It AoM BB 2(X|(pos)E 0|5 LI,
SE 9K HUBZ Mol posxHoZ AHBDE movelst SUSHH O|SELITL BHXIE O 2
29| ZME HEI UM O|F0X|7| WZ0| =8 AKX ANME2It HYE|X| fSLCH =7t
Mo 2 otLtol A YPS7HEtH (posx) 0l CHE3H= 87kX|2| BHE XS EN(robot configuration)d StLt
£ sol(solution space)0il X|73350{0F BfL|LC},

ROS ZZ22iY DfF (v1.11)



IS
e
posx posx E&
pos - L
list (float[6]) position list
" float None velocity(Z= 0| ) £=
vel (V
list (float[6]) None velocity(F 28 velocity)
float None acceleration(Z& 0| 5¢) E=
acc (a)
list (float[6]) None acceleration(Z2 acceleration)
time () float None EE AZE [seq
radius (r) float None blendingA| radius
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AKX} 9|
ols 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: ZCf
DR_MV_MOD_REL: AfCH
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

J orgy|

- Btz OI=E X|QIBtL|CE (vivel, a:ace, titime, riradius)

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

- acc 7t None 9| &2, global_accj 7t M-&E/L|Ct. (_global_accj Z=ZAZt2 0.0 O|H, set_accj Ofl
ol 4™ 7ts)

- time 2 XYY B2 vel, acc & FAISID time 7|22 X 2|E L|CH

- time O] None &I A2, 022 XNa|&L|C}

- radius 7} None 0|10 2&#lY F7+9l A2+ blending radius 2 XM2|E|H Ot 2= 022
el gL )

- ref 7t None @1 4% _g_coord 7} MEELILC} ((g_coord =ZI7t2 DR_BASE O[O,
set_ref coord HHO| o8l M Tt5)

- ref 2| QIX}0lA] DR_.WORLD = M2.40 O|&o| H{FO|M Tt A 7}sEhL|C.

- MjEMoZ QUESlE Z2(mod=DR_MV_MOD_REL), MR Mo S2H S A25l= Z2
Ol7t YUSEE movej() 2= movel()= 0183510 EHYSt= AS AT LICL

5
ZM ra A vel/acc Off IHE SULES +HL 2 movej(), movel) 2ES HZIIUAIL.

= Robot configuration (ZEl 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|H
2 My
0 43
g4 °F

ROS ZE212iY OfF (v1.11)



= 02
o2l a9
DR_Error (DR_ERROR_TYPE) l=S2| HOHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q19| Zfo] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2= 02 2 A|

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= Of A

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 HH0|S

# P22 X0 Al HHIH 2| solution spaceE 2 O{&
movejx(P1, vel=30, acc=60, sol=sol_init)

# (7hZ = 30(deg/sec), 60(deg/sec2)2 TCPECTHO| P1QIX|Y o] B™Ztoz
# 0|8 (RITP22IX|0 A Q| solution spaceXl)

movejx(P2, time=5, sol=2)

# TCPELHO| P29IX|Y M| 2EZ o=z 5xo| =AAIZLS 7K1

# O|& (solution spaceE ZMZ 22 X|%)

movejx(P1, vel=[10, 20, 30, 40, 50, 60], acc=[20, 20, 30, 30, 40, 40], radius=100,
sol=2)

# TCPETHO| P1R(XE e BEZHL =2 O|FAIZ|H P1 fIX[2ZFE 100mm2|
# A2|7t € I g 288 S &3

movejx(P2, v=30, a=60, ra= DR_MV_RA_OVERRIDE, sol=2)

# AMEME FA| ZTEA|Z|H Blendingdto] TCPEEHO| P22IX|Y H2|

# A™ZtoZ O|=

—="1—

ER-EL

rk

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

8.18 movec

3 Zt(task space)2 7|EL2 EEO| XY XM ZRB(posE XLt SHLKX|(pos2)tX| 2]
T EE Xgot 22K )2 E mel olsg L ot

- ol
ol L 71232 My
posj posx E&=
pos - o
list (float[6]) position list
posx posx E&
pos2 A
list (float[6] position list
float None velocity EE=
vel (v) . .
list (float[2]) None velocity1, velocity2
float None acceleration HE=
acc (a)
list (float[2]) None acceleration, acceleration2
time (t) float None EE AIZE [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 ZE212iY OfF (v1.11)
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movec

J gorss|
Chs oI5 X|RIEL|CE (vivel, a:acc, t:time, rradius, angle:an)

- vel O] None @I Z<% _global_velx 7} HE& L|C} (_global_velx £2lgf2 0.0 0|, set_velx O
olgl B Its)

- acc 7t None ¢! 22 _global_accx 7t H-& & LILCH (_global_accx =422 0.0 O[O, set_accx Ofl
olg) HH 7ts)

- vel 0| StLte| QIXHE YDt HR(HEZ0], vel=30) YHE QIX}
Szl d&5cs ME20 B3 ste Z™-E Lo

- acc Of StLEo| QIXIE YHDE AROIEF0], acc=60) LYHE QA= ZMHQ| MIISZE0f
S, 275 =s MIIS=0f Hsto Z™E L C}

- time 2 XY 4% vel, acc & FAISID time 7|E2E N2|ELCHL

- time O] None @| A2 022 XNz|&LLCt

- radius 7} None 0|11 2T 7t A2E blending radius 2 X 2|k OtHl Z2fE 022
XMe| gL

- ref 7t None @I 8% _g_coord 7t HEEL|C} ((g_coord Z&ZI7t2 DR _BASE O[O,
set_ref coord ™| ol 2H 7t5)

- ref 2| QIXt0A{ DR_WORLD = M2.40 O|Ato| H{FOA T AL 7hsEhL|C).

- mod 7t DR.MV_MOD _REL ©| Z% pos1 1t pos2 = 22 & A pos O Cist HIHEIEZ

2 AZHE CH| &CHEHE, pos2 & pos1 CHH| ACHZERE)
- angle O] None & 4% 022 Xz|gLCL

- angle O] 2+ Z§Bt

=S

°

[

rir

MEE0f

A== Z2 angle 2 Circular path 2| & 3|H2t0| HEE LT
- angle O] &= 717t LHE B2 Y£o= 0|Esh=

, angle1 2 circular path AH0flA{
BIMZ2tE, angle2 & 7H&4F 452 T 2N F7Ho| 3T
[m]

=
SO &

=
= S
=
=

— =
0|5Z2 anglel + 2 X angle2 B+& circular path &2 2= ¢l

JANET

ra=DR_MV_RA DUPLICATE % radius>0 ZZHLZ F& ZM0| 23g = AL MM
THoiAE|, &k, 7IBEE AFEE THEMAIZH0] @R MOo| mMA|ZIECE 2
FHDMO| HY ZRE T MYRMO| ZTRE £ USLICEH st Ab=2 otz oldlx|
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8II- F

o

=

[

24

i
ot

AL
T

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

1st.start

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

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

1 1st.goal
—— >
i S 2nd.start

[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 S— -
[2ND] vel=200
7
= 2[E
% T
0 45
g4 oz
= 02|

DR_Error (DR_ERROR_TYPE)

el=S2| HOIHY 2F Al

DR_Error (DR_ERROR_VALUE)

lo

0| 723X

52
mjo

Al

ro
i

DR_Error (DR_ERROR_RUNTIME)

C Extension =& 02| Al A

DR_Error (DR_ERROR_STOP)

Z20" ZH & Al

Doosan Robotics



movec

= OffH|

#1

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

movej(PO)

set_velx(30,20) # MY EfA3 HEE 30(mm/sec), 20(deg/seq) 2 HH
set_accx(60,40) # ™A EfA3 JHEEE 60(mm/sec2), 40(deg/sec2)E HH

P1 = posx(400,500,800,0,180,0)
400,500,500,0,180,0)
100, 300, 700, 45, 0, 0)
P4 = posx(500, 400, 800, 45, 45, 0)

(
P2 = posx(
P3 = posx(
(
movec(P1, P2, vel=30)

# &E 30(mm/sec), ME7IEE 60(mm/sec2)2 P1S ARG P20 0|2&=
# d2HAES M2t 0|

movej(P0)

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

# &% 30(mm/sec), 7tEHE 60(mm/sec2)Z P3E ZARSI0l P40 O|2&=

# Az HHES et 0|

movej(P0)

movec(P2, P1, time=5)

# M ZHEE 30(mm/sec), 60(mm/sec2)2 P2E ZAK{ 510} Al 50

#P10| O|2& AZHHE Ol&

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

# P3E 4R50] P42 O|ESt= AZHEE 329 ZEA[ZIS 7K1

# O|=A|17|0{ P4 YXZEEH 100mme| AH2|7t E U} Ot ZMS ™IS
# 28

movec(P2, P1, ra=DR_MV_RA_OVERRIDE)

# HERHE A Z=2A|Z|H Blendingdtd P1RX|= 0=

2

. T BYO

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

ROS ZE212iY OfF (v1.11)
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moves;j

8.

19 movesj

. s

Sxp ¢

[XIO M pos_list2 YUHE HESZt(joint space)ll BREES HN SEHX(pos_liste| OF
5

[
X8 AQEIK| @ZALl= AZatol ZMAZE met o|SEhi|ct.

YHE SL/otEes 42 T A0 £2/715EE 205t Y3 E= ZRdel /X0 w2 24
o &%, 7t&0] g ELUrt
- o
ol R 7123 FT
pos_list list (posj) - pos;j list
float velocity(2 & 0| 5¢) £=
vel (v) None . ]
list (float[6]) velocity(F 2 velocity)
float acceleration(Z2£ =0 5¢) £=
acc (a) None
list (float[6]) acceleration(&'2 acceleration)
time (t) float None EE AIZE [sec]
ols 7|&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS : &EL{
DR_MV_MOD_REL : AfCH

Ch= OlE X|TL|CE (vivel, a:acc, ttime)

I

- vel O] None @ @2 _global_velj 7} & & L|C}. (_global_velj ZZZ+2 0.0 0|0, set_velj O

9'3” M K-I 7|-%)

- acc O] None 2 B2 _global_accj 7t H&&LICt. (_global_acg Z&ZIgH2 0.0 O[O, set_acgj O

olgf 28 7ts)

- time 2 X|¥E 42 vel, acc & FAISID time 7|E2 2 N2|ELULCHL
- time O] None 2 4% 022 AMz2|&L|C}
- mod 7t DR_IMV_MOD_REL 9| &< pos_list 2| Zt pos= & M pos O CHS MCiEtEE

HO|ELICt (pos_list=[q1, 92, ...q(n-1), q(N)]2 O|FO{E [ q1 2 ARt CiH| ACHZE,
q(n)2 q(n-1) CHH| & CHEHE)

AR M SARMEO| Ciet 22t2l SHT2 X J|SHA| ESLth

ROS ZZaf% oj&+<

(v1.11)



- 2l
2t 4y
0 43
g4+ o8
= 0l

DR_Error (DR_ERROR_TYPE)

Pl=S2| HOHYE 2F Al

DR_Error (DR_ERROR_VALUE)

ro

P
10

2ol Q&

52
mjo

Al

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of2] 24 A

DR_Error (DR_ERROR_STOP)

TZOM X FF A

= OffH|

#CASE 1) {2 E 3 (mod= DR_MV_MOD_ABS)

g0 = posj(0,0,0,0,0,0)

movej(q0, vel=30, acc=60) # ZE7|2|X|(q0)2 joint2M 0|
ql = posj(10, -10, 20, -30, 10, 20) # posj FH=EEZH) q1 HO
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, 95] # q1~q55 FRE XY= sl 2|AE(glist) FO|
movesj(qlist, vel=30, acc=100)
# qlistf] Felel BRE dgs ddsts &

%
# 30(mm/sec), XCH7FSE 100(mm/sec2) 2 22 Y

#CASE 2) MTHZ = 3 (mod= DR_MV_MOD_REL)
q0 = posj(0,0,0,0,0,0)

Doosan Robotics



moves;j

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

dq1 = posj(10, -10, 20, -30, 10, 20)  # qOOfl Cist MCHEEZE dg1 HO|
(q1=q0+dq1)

dg2 = posj(15, 10, -10, -20, 10, 20)  # q10f CHPH &CHEEZ dg2 Ho
(92=q1+dq2)

dg3 = posj(25, 50, 40, 100, 30, 10)  # q20] CHPH ACHEEZ dg3 Ho
(93=92+dg3)

dg4 = posj(-20, -40, -20, -70, -40, 10) # q30fl CHEH ACHEFEZE dg4 ™o
(q4=93+dq4)

dqg5 = posj(-10, 10, 10, 40, -10, 30)  # g40f CHPH SCHREZE dg5 HO|
(g5=94+dqg5)

dqlist = [dq1, dg2, dg3, dg4, dg5]

#dql~dg5E HUZRE UYCE o= 2([2E(dqlist) E2
movesj(dqlist, vel=30, acc=100, mod= DR_MV_MOD_REL )

# dglist0f] 2l dUEFE oS dEsts 2222 S

=2
# 30(mm/sec), X[CH7tEE 100(mm/sec2)2 221 (CASE-11F S s B M)

. B3 ByYo|

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

ROS Z22f O (v1.11)



8.20 movesx

= Jls

20| A} XM pos_list2 YHE EYSZttask space)?| BRFEES HN FHRIX|(pos._list
E

g z
of X3t AREHK HZEls ABetel THYEE wet oSHLC

o o
Moy
rh
Ip
H
S~
N
1p
H
rir
ox
HU
of
i
flm)
Ip
H
S~
N
Ip
H
k=)
=2
ox
Ip
o
rx
o
rx
fjo
rx
iz
mot
ox
Ho
B>
Y
k=)
fif

- %
ol NEL 123 T
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 A7 [sec]
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AFAF 9|
ols 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: &LCH
DR_MV_MOD_REL: AfCH
&E S
vel_opt int DR_MVS_VEL_NONE - DR_MVS_VEL_NONE: &
DR_MVS_VEL_CONST: &%

Doosan Robotics



movesx

7 oz
- Gtx 95 X|RIBLICE (vivel, a:ace, titime)

- vel O] None @I Z<% _global_velx 7} HE& L|C} (_global_velx £2lgf2 0.0 0|, set_velx O
olgf 4™ 7ts)

- acc O] None @ &2
9|6H A-Ix-l 7|.h

- vel Off BtLtQ| QIXIE ATt ALMEE0, vel=30) LEEl QA= BMO| Mo
HS&d, A4z s ME5T0 Hsto] Z™E LT

- acc Of stLte| QIRLE YT ALR(OIEE0, acc=60) YHE AXt= ZMO| MIMEZOf
HS&d, 2475z M7I&5=0| Hlgsto] Z™ELICh

- time 2 X|PY B2 vel, acc & FAISIA time 7|22 2 XNE|g LT}

- time O] None ¢! 4% 022 Xz|gLCL

- ref 7t None @ &% _g_coord 7} HEELICL ((g_coord ZZ!%t2 DR_BASE 0|0,
set_ref coord HHO| o8l M Tt5)

- ref 2| QIXt0jjA{ DR.WORLD = M2.40 O| 42| HTO|ATt AL 7HsEHL|C}

- mod 7} DR_IMV_MOD_REL @I AL pos_list 2| Zt pos = & M pos Off CHSH MCHZtEZ
Ol ELILE (pos_list=[pT, p2, .p(n-1), p(N]E O|F01E [ p1 S A|EH ChH| ACHZE,
p(n)2 p(n-1) CHE| &CHEHE)

- MDY S/ MO Dot 220 SUYE2 X|/SHK| Y&/

_global_acex 7F M8 E LICE (_global_acex 22142 0.0 O], set_acex O

|'0I-

1= =
=40 ot SE2ds A8E + fE + Uen, o R HAERM  (velopt=

=
DR_MVS_VEL_ NONE) 2 2 A5 MzHEIL|C}

0 45

ojo
>
£
o
3n

of| 2|

o 4%
DR_Error (DR_ERROR_TYPE) OlI&E0| HO|EE QE A
DR_Error (DR_ERROR_VALUE) Ql=0| Zr0| FESIKA| A2 Al
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0f 2 a9
DR_Error (DR_ERROR_RUNTIME) C Extension =& 0|2 2A A
DR_Error (DR_ERROR_STOP) D22 AH EE A

Of| &I

#CASE 1) HIHEtE 23 (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(SZHEHE/AIA]) x0 Hl
movel(x0, vel=100, acc=200) # x£7|2[X| x0Z line2M

x1 = posx(600, 600, 600, 0, 175, 0) # posx Ha(ZZHELE/XIA)) x1 H2|
x2 = posx(600, 750, 600, 0, 175, 0)

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

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

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

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

xlist = [x1, x2, X3, x4, x5, x6] # x1~x6E R HYLZ o= E|AE xlist HO|

movesx(xlist, vel=[100, 30], acc=[200, 60], vel_opt=DR_MVS_VEL_NONE)

# ST KO A|ZESHO] xlist]] ™O|=l A9M™ Zlotg AAst= AZE19

# SMZ Z|=HX 100, 30(mm/sec, deg/sec), E[CH7FEE 200(mm/sec?),

# 60(deg/sec2) 2 25

movesx(xlist, vel=[100, 30], acc=[200, 60], time=5, vel_opt=DR_MVS_VEL_CONST)
# ATHRAKIOM AIZSHO] xlistof] FHolE dRE Hee ddst= 222t

.|
# M2 F% 100, 30(mm/sec, deg/seq)(ZHEETHMHE SE Y

#CASE 2) MCHEIE 23 (mod= DR_MV_MOD_REL)

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

movej(P0O)

x0 = posx(600, 43, 500, 0, 180, 0) # posx H=(SZHEE/AHA) x0 ™|
movel(x0, vel=100, acc=200) # X7||X| x0Z line2M

dx1 = posx(0, 557, 100, 0, -5, 0)
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movesx

# x00f CHSE MOIEE dx1 HOl(x1=x07|F dx12| SX}HH=th
dx2 = posx(0, 150, 0, 0, 0, 0)

# x10f CHeh JCHEE dx2 Zo(x2=x17|E& dx22| SAtHzt
dx3 = posx(-450, -150, -150, 0, 0, 0)

#x20] et JOiEtE dx3 2 (x3=x27|& dx32| SAHEHS
dx4 = posx(-450, -300, -150, 0, 0, 0)

# x30l| CHSH MCHALE dx4 HO|(xd=x37|E dx42| SXtEHeh
dx5 = posx(100, 400, 200, 0, 0, 0)

# x40l CHSH MCHALE dx5 HO|(x5=x47|& dx52| SXtEHeh
dx6 = posx(800, -100, -100, 0, 0, 0)

# x50] CHet MONZIE dx6 HO|(x6=x57|F dx62| =XtE =

~

dxlist = [dx1, dx2, dx3, dx4, dx5, dx6]

# dx1~dx6E ERE HY2E ot 22E dxlist 2

movesx(dxlist, vel=[100, 30], acc=[200, 60], mod= DR_MV_MOD_REL,
vel_opt=DR_MVS_VEL_NONE)

# AT RIXIO| M AIZSH dxlisto] Ho|E <o E/E Hgs HE5l=

# ARl S22 E[iEE 100(mm/sec), 30(deg/sec),

# X|CH7bE = 200(mm/sec2), 60(deg/sec2) 2 =AY (CASE-11} S ot 2 M)

2

. B3 ByYo|

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/amovesx()
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8.21

moveb

2 MIHE(ine

CC =
o el

crcle)S QXIE ZE listE 2O

t
ol S&£22 O|FRULE 07|M radius= poshE @l 28 7tsE LI

asa | iz

pos_list list (posb) posb list
float velocity =
vel (v) None
list (float[2]) velocity1, velocity2
float acceleration ==
acc (a) None ) )
list (float[2]) acceleration1, acceleration2
E& AIZE [sec]
time (t) float None * time X|® A|, vel, accE RA|StD
time 7| &2 2 Mg|
reference coordinate
DR_BASE: base coordinate
ref int None
DR_TOOL: tool coordinate
user coordinate: A& X} HO|
ol 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: ZCf

DR_MV_MOD _REL: ACH

Doosan Robotics



moveb

J orgy|

- Lt OB X|ATLICE (vivel, a:ace, t:time)

- posb_list = Z|CH 50 7H7HK| YHE 5= USLICE

- vel O] None @I Z% _global_velx 7} &&& L|C}(_global_velx Z£Zl4f2 0.0 0|, set_velx Of
ol 4™ 7ts)

- acc O] None ¢! 4% _global_acex 74 M-EE LICH(_global_acex £21242 0.0 O|H, set_accex O
olgf ¥ 7ts)

- vel Of StLIS| QIXLE YTt HL(ME 01 vel=30) YHE QXt= BMO| M0
fS&ln, 445 s M0 Hgsto] 2™ E LICH

+ acc Off StLtol QIXE YHS BR(MES0], acc=60) LHE AX= 2ZMo| MIHKE0f
S, Z47t5Es M7tEE0] Blsto] 28 EU L.

- time 2 XY &2 vel, acc & FAISIL time 7|EC2 XN 2|EL|CH

- time O] None ¢! 4% 022 Xz|ELCL

- ref 7} None @1 &2 _g_coord 7} M-EEL|C} ((g_coord Z7|Zt2 DR_BASE O|H,
set_ref_coord O 2lsf B 7t5)

- ref 2| QIXt0JA{ DR_WORLD = M2.40 O|Ao| H{TOA Tt AL Zhs Tt

mo 7t DR_MV_MOD_REL ! Z< posb_list 2| Zf pos= & M pos O Cist SOiEEER
FolElL L,

A =0

- posb O A blending radius 7t 0 Q| B2, AFEAL ¥ QF7F LIEFEL L
HLE Line-Line segment 7 22 WekE 7t ZF Line 2l SSYHLZE ALEA Y
QFIt LIEFELICY

- Y FUM U0 M2 S A5 YWEHeo| RS = 4 2752 YX[5H|
2t AFEAF YU LFIE LIEHE LT

C AR MI SARMO| Ciet 22101 ST 2 X[J;SHA| HEL

=

« 2|E
o A3
0 o3
S eR

of| 2|

nx
od

DR_Error (DR_ERROR_TYPE) l=E9| HO|HAE 2F Al

ROS ZE212iY OfF (v1.11)



o2l Ck
DR_Error (DR_ERROR_VALUE) Q19| o] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2= 02 2 A|
DR_Error (DR_ERROR_STOP) Z20H ZH B Al
- x|
# Init Pose @ Jx1
Jx1 = posj(45,0,90,0,90,45) #X7| Joint?I K|

X0 = posx(370, 420, 650, 0, 180, 0)#Z=7| Task%| Xl

# 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, 0, 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)

seg12 = posb(DR_CIRCLE, X1a, X1a2, radius=20)
seg14 = posb(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]

# OtX| 2t 4 R M (seg16)2| blending radius= FA|E

movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)
# RI|LAZUxNE Joint2 M
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moveb

movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
#X 7| X(X0)E line2M

moveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# AKX A A|ZESHO] seg11(LINE), seg12(CIRCLE), seg14(LINE),
# seg15(CIRCLE), seg16(CIRCLE)2 £ O|F 0Tl YHZ £= 150(mm/sec)E
# FAGIHEIEE T ML) SHY (ESpoint= X1d2). 2 segment2| £
# (X1, X1a2, X1b2, X1c2, X1d2)0| A 20mm AH2|o =E35IH CHS segment®
# 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, 0, 0)
dX1b = posx(0, 50, 0, 0, 0, 0)
dX1b2= posx(0, 75, 0, 0, O, 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]

# OrX| A Q™ (dseg16)2l blending radius= FA|E
movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)

# 7|4 (x1)E Joint2 M
movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)

ROS ZE212iY OfF (v1.11)



#2271 KI(XO)E2 line2 M

moveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# AT RIK[O| M A|ZSHO] A CHRIX| 2 H2|El dseg11(LINE), dseg12(CIRCLE),
# dseg14(LINE), dseg15(CIRCLE), dseg16(CIRCLE)2 2 O|F {7l HH S
# £ 150(mm/seq)E FXISHHHES TN Q) 22 Y (ZBpoint= X1d2).
# 2t segment| E& (X1, X1a2, X1b2, X1c2, X1d2)0|A 20mm 2|0
# ZESH CFZ segmentZ blending0| AlZE (BE& CASE#11L 5Y)

posb()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/amoveb()
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move_spiral

8.22

move_spiral

|
= J|s
BIAtYH "o 2 HtA0| ZIt5HH 3 MShE Spiral motiondt & oz HaMsIH o|STL|CH H
XSIKIONA ref2 XIEe HEA ol axis W Sl WRHOIM LHAHI axis WO
of HMYAXEZ SAl0f et OlsgLCt
- %
23 &2
rev float 10 rev > 0 = 3|H™=% [revolution]
rmax float 10 rmax > 0 | spiral & A [mm]
Imax float 0 axis AHFOZ 0|F8t= AH2| [mm]
vel (v) float None velocity
acc (a) float None acceleration
time (t) float None time > 0 | & F™AIZE <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 : AFE X} HO|

ROS 22 Of&

& (v1.11)



- B Q5 X[RIFLICL (vivel, aacc, ttime)
 reve spiral Mol & £ QojgtLCt
g

&5 olojgLct

o
—__
T

- rmax = spiral 2MQ| X

©lmax = 2N SQ axis WL R HIS= AHE|E 2oL Ch T, 552 32 —axis T
HElgL ot

- vel 2 spiral 2M9| 0|5 £ & o|0|gfLCt

- vel O] None @I Z%, _global_velx 2| AM Zi(ET £x)0| HEEL|CE (_global_velx
71342 0.0 0|04, set_velx Off olsf M 7|'c>

- acc & spiral 249| O|F 71L& olojgtLCt

- acc 7t None @I 42, _global_accx AW ZHEHZE! 7t5E)0| HEE LI (_global_acex
Z21Z+2 00 0|0, set_accx Of 2fs M 7f

- time 2 X|H& 42 vel, accE FAISHD time 7|—.-_-_E XelEuc

- time O] None @ ZL 022 Na|gLct.

- axis = Spiral 2M0| Fo|5t= HHO| =Z%|¢ 5?—% 755 |etLct.

- ref £ spiral 20| Fo|st= 7|&E &t

- ref 2| QIXt0jA DR_WORLD = M2.40 I

- MY ML SHDMO| Cfst 222 SHYE Xl?_wfxl °+Al—|':f

Iil
rul_ru
10
a
ot
L

- A2 MA A| Splral 74§01| |'c'>' §|7ltjj_|k 7|.

1p
|.|-|
mjn
re
rx
Ot
ie)
&N
o
rlu
ox
Ho
re
o
]
ro
H
mx
mjo

FIsio ofeizt WHLIEHE & igLict
O] B vel, acc == time & M =Fots As FIYLIL
= 2|H
2 gy
0 45
243 °R

of| 2|

DR_Error (DR_ERROR_TYPE) Rl==2| HIOJHY 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| Zt0| FESIK| %S Al

DR_Error (DR_ERROR_RUNTIME) C Extension =& 02| Al A
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move_spiral

DR_Error (DR_ERROR_STOP) Z2H 2N BE Al

= OffH|

# hole search

#(X7| YXZ2ZEEH Tool-Z YEo| 3|MZAMOZ, Tool-X/Y BHO| 00| 20mm EHE
(rmax)2 2 9,53 M(rev) &1} SA|0| Tool-Z &2 2 50mm(Imax) O|S3dt= spiral
HEZ 200 2AF5t= EM)

JOO = posj(0,0,90,0,60,0)
movej(J00,vel=30,acc=30) # X£7| XtMZE Joint 0|
move_spiral(rev=9.5,rmax=20.0,Imax=50.0,time=20.0,axis=DR_AXIS_Z,ref=DR_TOOL)

MRy

T
’1001'__)( /,:V \\‘EOOI'Z A
= 0 \‘ '

b

. B3 ByYO|

set_velx()/set_accx()/set_tcp()/set_ref_coord()/amove_spiral()
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823 move_periodic

= 7S
ST fIX[O|M AlESH= HOf 2Mo2 YHE 7|F HEA (el 2t FH(EZE A 2|F)0f CHst
Sine & 7|Et2 2 FI| BME SHBLICH ZF axis 8 MO EM42 amp(amplitude)2t period
of ofslf Z™ElL, 7t4% AlZtnt & 2M A7 37, g5, sl=0| olsf &Lt
ol
ol =" 7|23 2l A9
. Amplitude(-ampOi|Af +ampAtO|
am list (float[6 - O<am
P (oatle) P 24) (mm] or [deg]
o float or 0 iod i0d(1Z=7] 28 AlZh[sed]
perio , <perio period(1F7] £ h[sec
list (float[6])
atime float 0.0 O<atime Acc-, dec- time [sec]
repeat int 1 >0 HE 34
reference coordinate
) DR_BASE : base coordinate
ref int DR_TOOL -
DR_TOOL : tool coordinate
user coordinate : AFE X HO|
J ors7|
- amp £ XZE(@mplitude)2 2|0|SIH, 2t H(x,y, z rx, ry, rz) €2 amp & #2ZE St 674
0| list HENZ Y of gtLCt T F7| BHZ THSHK| gt = LH2 amp E
022 Yasfjof gtLct.
period £ Sig 2e M| 13| HHE A|ZtE 2[0|StH, ZF Z(x, y, 7, rx, ry, rz) 2 period &
USE St T 67 A9 list HENE LSHAL; CiEZIS YsHorgtLCt
atime 2 F7|ZHQ| A|ZD} 29| 7t& A Z% A|Zt2 olojgtL|ct Y=t Az}
ZOF71*1/4 & 2 2f0| HEELICH YHE Tt AZHO] MR ZMAIZE] 172 2
Zutsts 22 o 27t LAgtL| ot

- repeat 2 7H& 2 period 42 7HE FPIE F)| HtE =

z3g

24 A[ZEO| LCE LIHA] =2

gt

golotH, ojof et &
of et At 2 e
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move_periodic

- BM0| BY TREE 37 TE /X AR AXIQt LAOH SteF LA F 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) -->

L1 Doosan Robotics



move_periodic

- ref = B8 2MOl 7|E XEAE 2|0gL|CE
- ref 9| QIXt0A{ DR_.WORLD = M2.40 O| 42| HTO| Tt ALE FhsErL|Ct
- DMYY 3 A XIST of2f7t YMStE F2 ChEol Alg &SIy TE % FI|E
™ AS metgct
Z| i & = =TI = (amp)*2*pi(3.14)/5 7| (period)
X| =

=
L MDMI SHDNO| T 28t SUYS XU &L

- O -

H
nx
od

0 43
ST _F
= 02

of| 2| a9
DR_Error (DR_ERROR_TYPE) l==2| HOJHY 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Z4o| FRSHA| %2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2] 24 A
DR_Error (DR_ERROR_STOP) D208 A ZZ A

= Of A

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

#1

move_periodic(amp =[10,0,0,0,30,0], period=1.0, atime=0.2, repeat=5,
ref=DR_TOOL)

# Tool ZtEA xFH(10mm TEF, 1= F7|) 2HM y3HHEIE 30deg, 1= F
7l)

# RM0| & 59| HE

#2

ROS Z22iY Of%Y (v1.11)



8% md

r
ru
oo
+

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 ZtEA x=(10mm XE, 1xX F7|), z5Q0mm TE, 15% F7|) 2M

0f

# 5 33 g8 ™ E, yo|dF ZMH2 period?t ‘zero(0)0|22 O|=%
#z5 2P F7|0t A22 F 2N A[Zh2 9 55(15%*3%] + 7t 1
z)

. B3 YO

set_ref_coord()/amove_periodic()
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amovej

8.24 amovej
= Jls
H|&S 7| (async)H A0l movej2 2H Y S Pt radius QXIE ZX| 2= S Mt movejet &
UstA s Ch d2Lt siY O = async A0l M HHOZ 2N AZD SAI0] CHS
FHOE FAHFLLICL
H| 1)
+ movej(pos): A XM ZLSI0] posOl =H(IEX)TH =0 Cte HH A
« amovej(pos): M AX[0M ZLSIA pos TH(IX]) OfFet A GO ZA| ChS FH =3

JEIES
I
posj posj E&
pos - - )
list (float[6]) joint angle list
float velocity(Z2 & 0| 5¢) =
vel (v) None . ]
list (float[6]) velocity(Z 2 velocity)
float acceleration(Z & H0| 5¢) E=
acc (a) None
list (float[6]) acceleration(&'2 acceleration)
time (t) float None EE AIZE [sec]
olE 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: ZLCH
DR_MV_MOD_REL: #fCH
Reactive motion mode
ra int DR_MV_RA_DUPLICATE DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

ROS ZE212iY OfF (v1.11)



- Btx Ql=E X[YTLICE (vivel, a:ace, titime)

vel O] None @ &<, _global_velj 7t M-&E L|Ct (_global_velj ZZZt2 0.0 0| O, set_velj O
Ol‘o'H M XA 7}%)

- acc 0| None 9! &2, global_accj 7t M-&E/L|Ct. (_global_accj =42t 0.0 O|H, set_accj Ofl
ol 4™ 7ts)

- time 2 X|PY B2 vel, acc & FAISIL time 7|22 2 XNE|gLCH

- time O] None ¢! A2 022 MNz|gL|Ct

- &M ra A velfacc O [}E blending Al2] 2= movej) 2 B2 &xg A

- 3|H
2 T
0 43
843t og
= 02l
il ] 4

DR_Error (DR_ERROR_TYPE)

QIS0 HOHE 28 A

DR_Error (DR_ERROR_VALUE)

ol

O
T =

zto| gasix|

52

= Al

P

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of2] 24 A

DR_Error (DR_ERROR_STOP)

Z2OH M = Al
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amovej

= Of A

#O|K 1. 02 28 A% 3X 20| q12E 220 2M FX| & q992& 0|=
g0 = posj(0, 0, 90, 0, 90, 0)

amovej (0, vel=10, acc=20) # q02 2ZM % ZA| Ot2 BH 5
wait(3) #3xZt T2 AA| SX|(EZMH2 T

g1 = posj©, 0, 0, 0, 90, 0)

amovej (q1, vel=10, acc=20)

#9q0 2MEZ |X|(ra QX ME2F Al DUPLICATE blending)stH q122 5%
# blendingdt= 24 8! FA| Ot EH +H

O oo T o

Sh
o

mwait(0) # ZAMO| Z2E M7t T2 AA| SX|
q99 = posj(, 0, 0, 0, 0, 0)
movej (q99, vel=10, acc=20) # q992 2 XQE 2 H

L—

posj()/set_velj()/set_accj()/mwait()/movej()
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H| &S 7|(async)H A0l movelZMC 2 SHEZ [t radiusRARHE ZX| Y= S HM2IStD movel
gL Ch d2{Lt siE BHO= async A9 ZMYHHOZ 2 M FFE 7|CH2[X|

=
od
@ og BN E UL

« movel(pos) : HXHAKXION ZELSIH posl ZEH(FX)T =0 CHS HEH =

« amovel(pos) : AIHAX|O|A ZLSI0 pos ZH(HAOIEt A Q0| FA| Ot Y =H
AL
. ol

ase | _ssa | iz

posx posx E&
pos . - e
list (float[6]) position list
float velocity EE=
vel (v) None ) ]
list (float[2]) velocity1, velocity2
float acceleration E=
acc (a) None ] )
list (float[2]) acceleration1, acceleration2

ES A7 [seq]
time (t) float None * time K™ A, vel, accE BEAlSt
time 7| &2 2 Xz

reference coordinate
DR_BASE : base coordinate

ref int None
DR_TOOL : tool coordinate
user coordinate: AFZX} 9|
ol 7|I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: Erj

DR_MV_MOD _REL: ArCH

Reactive motion mode
ra int DR_MV_RA_DUPLICATE | -+ DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

Doosan Robotics



amovel

,f%rﬂ

- vel 7} None @I &2

- acc 7} None @1 &2,
HY 7ts)

, _global_velx

_global_accx

- vel O StLto| QXS YUE T

3zl A48 MEE
- acc Of StLte| QIXtE
- time &
- time O| None

- ref 7} None QI &2,
olsfl MY Its)

of H|E1|°P01
Lt &
HSxlM, 2752 MI7ISE0| H2stof
XY B2 vel, accE
ol 42 022 ANa|ELct

_g_coord H&( g_coord X7|g2

- ref 2| QIX}olAq{ DR_WORLD &=

S8 ra ¥ vel/acc Off [HE blending Al2| d2+=

Ol X[ (vivel, aace, t:time)

EPATS

X & (_global_velx {2 0.0 0|0, set_velx Off 2/ &

xX7|7to

M & (_global_accx 21242 0.0 O|H, set_acex O 2fsl

L OIES0], vel=30) YHE QA= ZHO| MO

ZZ gLt

=0, acc=60) L=

ZF gL

B8R(OIE IxtE 2Mo| MIMEEO

FAIBED time 7|ZE22 M2|ELCt

DR_BASE 0|0, set_ref coord B0

M2.40 O|42| H{ZHO|MTt AL

movel) 2N M3

7tsgLct.

FES

2| &
2t ay
0 d4&
g4 eg
o2l
o2 1

DR_Error (DR_ERROR_TYPE)

el=S2| HOHY 2F Al

DR_Error (DR_ERROR_VALUE)

ola=2| 20| REOHA| S Al

52

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 & 0Of2] Al A

DR_Error (DR_ERROR_STOP)

2O AH SFE Al

Of| &I

#O|X 1. x122 2HAIEf

-

o

T

2 20| D-Out

JO = posj(-148,-33,-54,180,92,32)

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

ROS ZE212iY OfF (v1.11)



x1 = posx(784, 543, 570, 0, 180, 0)

amovel (x1, vel=100, acc=200) # x12E 2™ Gl
wait()  #2ZX7F T2 AANFKX| (2N T
set_digital_output(1, 1) # D-Out(1H%{'d) ON
mwait(0) # ZMNO0| Z2% WMNX| T2 YASX|

02 I

3)

. B3 ByYO|

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()movel()
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amovejx

8.26

= Jls

H| & 7| (async.) &4l Q]

Ch2|x| @2

H[ 1)

« movejx(pos): S {X|0fl A

movex2doz SHIS £
movejx@t S YotA HSLICE 2Lt siE FHOo =
[=;

5= El'% %4001% ‘/I\‘

X HFEX
=435

amovejx

HfLICt

=

+ amovejx(pos): X AX[0|AM S

radiusQXtE

async H4l0] RHFHOZ 2 M

27 @ H2 mMestm
A

525 7|

o posOfl ZEH(HA)SH Fof CHg BY 3

2ot0] pos =EH(EX|) Fet AGOl Al Chg B A

- %
e
posx posx E&
pos - e
list (float[6]) position list
" float None velocity(Z& H0| %) £+
vel (V
list (float[6]) None velocity(Z 2 velocity)
@ float None acceleration(Z £ =0 8Y) &=
acc (a
list (float[6]) None acceleration(Z2 acceleration)
time (t) float None EE AIZE [sec]
reference coordinate
) DR_BASE: base coordinate
ref int None
DR_TOOL: tool coordinate
user coordinate: A& X} 9|
ols 7I&
mod int DR_MV_MOD_ABS DR_MV_MOD_ABS: ELCf
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 Z22iY Of%Y (v1.11)
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amovejx

J gots)

- Btx Ql=E X|YTLICE (vivel, a:ace, titime)
- vel O] None @I Z% _global_velj 7} M&& L|C}. (_global_velj £214f2 0.0 0|, set_velj 0
ogl M 7tsgL|ct)

- acc 7t None ¢! 22 _global_accj 7t H-&E LILCt. (_global_acg Z=Z12+-2 0.0 O|H, set_acgj Ofl
ogll ¥ 7tsEtLct)

[
3
I}
fjo
Rl
oz

2t 42 vel, acc & FAISHD time 7|E22 XM2|E LICH
- time O] None 9! A2 022 XNz|EL|Ct
o

- ref 7t None @1 A% _g_coord 7} H-EE L|C} _g_coord 8| X£7|4f2 DR_BASE 0|,
set_ref_coord B0 2lsl| 40| 7IsgtLICt

- ref 2| QIXt0JA] DR WORLD = M2.40 O|&2| H{TO|AZ A 7Hs &L O

|
- M ra @ velfacc Of 2 Y ME{O] HZE movej) ZM HYS HZSIMAL.

dUiE8ez H5t= Zd2(mod=DR_MV_MOD_REL), TdZQl 2M0| SdE & = gy
movej() =& movel()= 0|83st0] SHES= A2 HETLICH

« 2|E
o Ck
0 43
ST R
= 02
DR_Error (DR_ERROR_TYPE) =59 HOIHAE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& O3] &4 A|
DR_Error (DR_ERROR_STOP) D28 24X 2 A
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8% 2N BU B
= Of X

#O&| 1. x122 ZFQAEZM A|ZE & 2% Z0| 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) #x122 XQEDZM I ZA| C+SEH 5

sH
wait(2) #2AR7E T2 W AAISK| (
set_digital_output(1, 1) # D-Out(1R1xH'd) ON

mwait(0)

. B3 YO

posx()/set_velj()/set_accj()/get_current_posx()/mwait()/movejx()
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amovec

8.27 amovec

= Jls

H|-& 7| (async.) &A1 9|
movec?t &Yt AHSTL|CE 2Lt

7ICtE[X| @3 o O E AL

movecEMo 2 SHIG
5

o
=
ie &=

H[ 1)

radius@AtE X = FE HeS2
|

async HAo| RHFHNZM 28 FRE

« movec(pos1, pos2): HXAKXOA ZLSIN pos20]| ZFH(FX)t =0 Ot HE =

« amovec(pos1, pos2): FXK|0|A ZLUSIO pos2 ZEH(FX)OJELt 2A G0l ZA| CHE BH ==

=
SH

IS
053 =2
posx posx E&
pos - e
list (float[6]) position list
poOsX posx E&
pos2 - o
list (float[6] position list
float velocity EE=
vel (v) None
list (float[2]) velocity1, velocity2
float acceleration ==
acc (a) None ] )
list (float[2]) acceleration1, acceleration2
time (1) float None S AZE [seq
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: &L
DR_MV_MOD_REL: 4L
float angle ==
angle (an) None
list (float[2]) angle1, angle2

ROS ZE212iY OfF (v1.11)



Reactive motion mode
ra int DR_MV_RA_DUPLICATE | -+ DR_MV_RA_DUPLICATE: duplicate
DR_MV_RA_OVERRIDE: override

J orgy|

- BE Q=& X|RTLICE (vivel, a:ace, ttime, angle:an)

- vel O] None @I Z<% _global_velx 7} E& L|LC} (_global_velx X2zt 0.0 0|, set_velx O
olgf ¥ 7ts)

- acc 7} None @ &2 _global_accx 7t H-&E LICH (_global_accx =422 0.0 O|H, set_acex Ofl
olgf ¥ 7ts)

- vel O StLEC| QIXIE YD HLR(MES0], vel=30) YHE QX ZMO| MK O
Szl 5= M50 HHSt Z-E Lo

- acc Of StLEo| QIXIE YHDE AROIEF0], acc=60) LYHE QA= ZMHQ| MIIEZL0f
ExH, 275 M7IS520 Hste 2™ &L )

- time 2 XYY B2 vel, acc & FAISIL time 7|22 X 2|E L|CH

- time O] None 9! A2 022 ANz|EL|Ct

- ref 7} None 9! Z®, _g_coord 7t MEEL|C} ((g_coord 23/ DR _BASE 0|,
set_ref_coord O oJsff ¥H 7ts)

- ref 2| QIXt0A{ DR_WORLD = M2.40 O|Aro| H{FOA T AL 7hsEhL|C).

- mod 7t DR.MV_MOD _REL ©| 2% pos1 1t pos2 = 22 & A pos O Cist HIHEIEZ
HOIEICE (pos1 2 A|ZE CHH| MTHELRE, pos2 = pos1 CHH| ACHERE)

- angle O] None & 4% 022 Xz|gLCL

- angle O] o+ J7{E YUHE H<2 A=

- angle O] &= 7§7t =&l A2, angle1 2 circular path 20A H&H22 0]
3|MZtE, angle2 £ 7441t &
0|5Z2 anglel+2xangle2

b
- 8 ra 2 vel/acc Of HE ST HEIQ| B2= movej) EM S FXIIMUAIL.

l
o

THE circular path &2 S QLT

- 2=
2t ay

0 43

g+ °g
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amovec

ol

DR_Error (DR_ERROR_TYPE) =59 HOIHE F Al
DR_Error (DR_ERROR_VALUE) QI=09| Zfo] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2= 02 & Al
DR_Error (DR_ERROR_STOP) ZZOW ZH B2 Al

Of| =

#O|Kl 1.x122 ZQERME AE T 2% 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) #x122 ZTQEDM Gl ZA| CtSHY £

sH
wait(2) #2x7t T2 UASK| (EA 2 7&'%‘1 3)
set_digital_output(1, 1) # D-Out(1Hx{ <4
mwait(0)
. B ol

posx()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/movec()

ROS =22 O (v1.11)



8.28 amoves;j
= 7S
H|& 7| (async.) 22 O] movesjZ M2 2 async M2| 2/0= movesj()2t LstAH S=EtetL Ct,

amovesj()0ll 2|t ZM0| ZEE|7| 0| Lt MER ZHXH2 QLS| O|RE @FE &
MAIZLCE M2t amovej)2b O|0X|= ZEMHHO| ALO|0f= mwait() £+ check_motion() &2
AHE3E0 amovesj) 2N TEE &0t T MER ZM FHO07t ML =& ofjof gtLct.

H[ 1)

-

« movesj(pos_list): XXM ZLSI0] pos_liste| EF0H =SF(FHR)St Fof C

L|Ct.

ojo

s
Y +uY

« amovesj(pos_list): SIXI X0 ZLSI0] pos_liste] X ZEH(FXNOEL 2A GO0l FA| CHS

YYS SHHLICL

PN
23
pos_list list (posj) - pos;j list
float velocity(Z2 & 0| 5¢) &=
vel (v) None . )
list (float[6]) velocity(Z 2 velocity)
float acceleration(Z £ F0| 5¢) E&
acc (a) None
list (float[6]) acceleration(Z2 acceleration)
time (t) float None EE A2 [seq
ol 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: ZCf
DR_MV_MOD_REL: ACH
7 ops7]

Chzs QS X|RIBILICE (vivel, a:ace, titime)

- vel O] None @I Z% _global_velj 7} ME& L|C} (_global_velj Z£7|4f2 0.0 0|, set_velj 0
olg ¥H 7ts)

- acc O] None ¢! 4% _global_accj 7} M-EELICt (_global_acj 27|42 0.0 O|H, set_accj o
olg ¥H 7ts)

- time 2 A|HE Z2 vel, acc & FAISIL time 7|&E2 2 XNE|ELICE

- time O] None &! A2 022 XNz|ELICt

Doosan Robotics



amovesj

 mod 7t DR_.MV_MOD_REL 9| &< pos_list 2| Zt pos

2t M posOf CHEH MOZEtEE

HO|ELICE (pos_list=[q1, 2, ..q(n-1), q(n)]Z O|FE W q1 2 A|ZE CiH| HTHZE,

q(n2 q(n-1) CHE| SCHELE)

- MEDMT SHBMO O3 2atel 2

jo

K| JSHA| Gh& Lt

[N e)

- 2|H
o a9
0 43
S8k fol=1
= 02
ofl 2| a9
DR_Error (DR_ERROR_TYPE) l=E09| HO|HYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| Z40| FESHA| A2 Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 Of2] 24 A|

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

ROS ZE212iY OfF (v1.11)



83 BN B P
off =l
# O™ 1.q1~q5 B8RSt 232t 2d A% = 3% 20 D-Out
g0 = posj(0,0,0,0,0,0)
movej(q0, vel=30, acc=60) # X7|2|K(q0)2 joint2 M O|&
q1 = posj(10, -10, 20, -30, 10, 20) # posj H(@EZ) g1 dQ
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, 94, g5]
#ql~q52 ZRHE Xetoz st 2|AE(glist) B2
amovesj(qlist, vel=30, acc=100)
# qlistof] & FFH YLS HES= 25812 FHE SR
# 30(mm/sec), ZH7tEE 100(mm/sec2)2 XY, ZHA|ZL FA|
# L2388 =Y
wait(3) #3272 Z2IOY NS (ZH2 T
3)
set_digital_output(1, 1) # D-Out(1R#%HE) ON
mwait(0) # ZH0| TEY 7N =203 LASK|

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

8.29 amovesx

= Jls

H|&S 7| (async.) 22 ] movesxZM 22 async X2| 2/0& movesx()2t & LsHH SEEtL|CE
amovesx()0ll 2|t BMO0| ZEE[7] FO| s MER ZUXH2 ATHO| OlgE LRE
HAYLICE M2k amovesx()2F O|0{X|= R2MHHOl ALO|0= mwait() L= check_motion() &
= AL8510] amovesx() 240| 2S5 =2 M2 24 Y07} AL/ 0of BFL|C.

rOl'

=
H| i)

« movesx(pos_list): HXNLIX[OA ELE pos_liste] 2 ZHEHR)S =0 CHS FH

= T

gl

« amovesx(pos_list): MK ZSLSH pos_liste] 2 ZEH(IX)0|Ft A

Y+

£Q
o
B[
>
inl
mlo

r

- ol
ol ER 71232 My
pos_list list (posx) - posx list
float velocity E&
vel (v) None
list (float[2]) velocity1, velocity2
float acceleration &
acc (a) None ) )
list (float[2]) acceleration1, acceleration2
time (t) float None EE A7 [sec]
reference coordinate
DR_BASE: base coordinate
ref int None )
DR_TOOL: tool coordinate
user coordinate: AF&X} 9|
ol 7I&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: &L
DR_MV_MOD_REL: AfCH
&E S
vel_opt int DR_MVS_VEL_NONE - DR_MVS_VEL_NONE: §i&
DR_MVS_VEL_CONST: &

ROS ZE212iY OfF (v1.11)
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amovesx

- vel O] None ¢! 4% gIobaI velx 7f &"%Eu' L|Ct. (_global_velx Z£ZAgt2 0.0 0|0, set_velx Of

ol MM 7

- acc O] None ¢! 22 _global_accx 7t H-& & LILCH (_global_accx =422 0.0 O|H, set_accx Ofl

o3 23 7ts)

- vel O BtLIo| QIXIE Q2B H(WSE0], vel=30) Y= QXK= TMO| Mo
HS&d, A4z s ME5T0 Hsto] Z™E LT
- acc Of stLte| QIRLE YT ALR(OIEE0, acc=60) YHE AXt= ZMO| MIMEZOf

HEEH, 2475 E M7HE =0 Hl2stol ZFE Lo

- time 2 XY B vel, acc & FAISHL time 7|E2E XMz LC
- time O] None ¢! 4% 022 Xz|gLCL

- ref 7} None @ A<, _g_coord 7} MEE LIC} ((g_coord ZZIZf2 DR_BASE O|H,

- ref 2| QIX}olAq{ DR_WORLD £

set_ref coord HHO| o8l M Tt5)

M2.40 O| &2 HHO| M AL 7hSEL|C

+ mod 7t DR_IMV_MOD_REL @I &2 pos_list 2| Zt pos= 2 M pos O CHSH MOiEtEZ

HMO|ElLIL. (pos_list=[p1, p2, ..p(n-1), p(N)]2 O|FO{E M p1 2 AIZHH CiH| AChziz,
p(n)2 p(n-1) CHH| SCiZtE)

- M¥EMI SHo MO T3 okl TS XYSHA Y&LICH

vel_opt= DR_MVS_VEL_CONST = =
o2t S£2M80| =27tse = 91_51 0] 420 H&2M (vel_opt= DR_MVS_VEL NONE)OE
k=13

EFO
oTn
1p
o
rx
rx
lul
>
o
Ju
n
ox
=0}
o
N
L]
o]
Ip
|.|-|
Y
=2

RS MeELC
= 2|E
ot L
0 45
243 =]
ol
o2l =]
DR_Error (DR_ERROR_TYPE) Ol4+E0| HO|EYE 2F Al
DR_Error (DR_ERROR_VALUE) Olss0| ZH0| S&GIX| UGS Al

DR_Error (DR_ERROR_RUNTIME) C Extension =& 0|2 Al A

ROS ZZaf% oj&+<

(v1.11)



DR_Error (DR_ERROR_STOP) D20 ZH TE Al

= Of| 5|
#O| M 1. x1~x6 d7/Ste 222N A|E = 3% 20 D-Out >
PO = posj(0,0,90,0,90,0)
movej(PO)
x0 = posx(600, 43, 500, 0, 180, 0) # posx H=(SUEHHE/ALAM) x0 F2
movel(x0, vel=100, acc=200) # ZX7|X| x0Z line2ZM
x1 = posx(600, 600, 600, 0, 175, 0) # posx H=(SUEHHE/ALAM) x1 F2

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

xlist = [x1, x2, X3, x4, X5, x6] # x1~x65 HARH™ HEOZ Sl= Z|AE xlist 9|

amovesx(xlist, vel=[100, 30], acc=[200, 60], vel_opt=DR_MVS_VEL_NONE)

# SATHAKIO| A AIZSHY xlistO]] HolE dR/E Hgs ddsts 2520
# M2 FOHX 100, 30(mm/sec, deg/sec), X[CH7FEE 200(mm/sec?),
# 60(deg/sec2) 2 XY, DHA|Z ZA| CHEEE +H

wait(3)  #3XZH T2 AABK| (ZMHE2 TAH F)
set_digital_output(1, 1) # D-Out(1&x}<) ON

mwait(0) # ZM0| SEY 7K =203 LA|SX|

. B3 ByYO|

posx()set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/movesx()
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amoveb

830 amoveb

= 7S

H|&S 7| (async) &40 movebZ M2 E async AMZ| 2/0= moveb()2t SLSHA SZEstH HHOE
Fdot £ HZ Ch3 2telE ALt

amoveb()0ll 2|gt ZH0| ZBEE|7| MO Ldlste MER ZMHXHE2 ATYO| O|fFE @FE ¥

=
AL 2t amoveb()2F O|0X|= 2MHHOl ALO[Of& mwait() B+ check_motion() 5=
AHE3H0 amoveb() 2 TEE 2olst & MER ZM FHOIL FAWE| == ofjoFgtL|Ct

H|i)
« moveb(seg_list): SXISIK|OI A ZLUSHY seg liste] BHEO| =EH(™R)e 20 CH2 HH >
« amoveb(seg_list): ST X|OA] ZLSI0] seg liste] BF Z=E(FX)OEt AL

Y+

o
B[
>
inl
mlo

= Q=
Q=3 =l 7|2 a9
pos_list list (posb) - posb list
float velocity EE=
vel (v) None )
list (float[2]) velocity1, velocity2
float acceleration L&
acc (a) None ) )
list (float[2]) acceleration1, acceleration2

T AIZE [seq
time (t) float None * time K& A, vel, acc® FA|st1
time 7|&2 2 Mz|

reference coordinate

DR_BASE: base coordinate

ref int None
DR_TOOL: tool coordinate
user coordinate: AF&Xt H9|
ols 7|&
mod int DR_MV_MOD_ABS - DR_MV_MOD_ABS: HL{

DR_MV_MOD_REL: AfCH

ROS ZE212iY OfF (v1.11)



- Gtx 95 X|RIBLICE (vivel, a:ace, titime)

50 4R Y=g &= UAESLCH

- vel O] None 2! B2 _global_velx 7} &&& L|C} (_global_velx X£ZIgf2 0.0 0|, set_velx 0
ol 4™ 7ts)

- acc O] None @ A<, global_accx 7t M-8 LICH (_global_acex =242 0.0 O|H,
set_acex Off 28 A 7ts)

- vel Of StLIS| QIXtE YT HLRX(MESO, vel=30) YHE Xt DM MEZO
Szl 5= M50 HHSt Z-E Lo

- acc Of StLto| QIXHE U HROIES0, acc=60) LYHE QAXt= ZMHO| MIISZT0f
ExH, 275 M7IS520 Hste 2™ &L C)

ctime 2 XHY AL vel, acc & FAISHL time 7|E22 XNa|E LICt

- time O] None ¢! 4% 022 XNz|gLICt

- ref 7} None @I A% _g_coord 7t H-EELIC}L ((g_coord EZIZt2 DR_BASE O|H,
set_ref_coord O oJsff 4H 7ts)

- ref 2| QIX}0lA] DR_.WORLD = M2.40 O|&o| HFO|M Tt A 7}sEhL|C.

- mod 7} DR_.MV_MOD_REL Q! Z posb_list 2| Z} pos = & A pos Of Cist MCHZtEZ
Holg Lt

LMD MI SHD M| 3t 22kel 2HY

i

g

=

SHA| & Ut

rlo

- posb O A blending radius 7} 0 Q| Z%, ALEAL € QF7F LIEFEL O
- GZE Line-Line segment 7t 22 WaS JHE 4L Line 2 SEYUHOE ALEX; Y
QF7) LIEELICE
- 2UE FUOM T et S YRS HASHA He 49 =7t
Qe AFEAL YHRF I LIEHLIC
§

mjo

YX[SH|

" El Eq
0 g4
S8 E
= 02
of| 2| AE
DR_Error (DR_ERROR_TYPE) l+==2| HO|HY 2F Al
DR_Error (DR_ERROR_VALUE) Ql=9| 40| KBS AS Al
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amoveb

0f 2 a9
DR_Error (DR_ERROR_RUNTIME) C Extension =& 02| Al A
DR_Error (DR_ERROR_STOP) mza ZH Z2 Al

= Of A

# oA 1.seg11~seg162] ZEE 2= TN A|ZF £ 3% 0| D-Out
# Init Pose @ Jx1

JX1 = posj(45,0,90,0,90,45) #X7| JointQl K|

X0 = posx(370, 420, 650, 0, 180, 0) #X7| Task$IX|

# CASE 1) ABSOLUTE

# Absolute Goal Poses

X1 = posx(370, 670, 650, O, 180, 0)
X1a = posx(370, 670, 400, 0, 180, 0)
X1a2= posx(370, 545, 400, 0, 180, 0)
X1b = posx(370, 595, 400, 0, 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)
seg12 = posb(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]
# OX| 24 R ™ (seg16)2l blending radiuss FA|E
movej(Jx1, vel=30, acc=60, mod=DR_MV_MOD_ABS)
# R7|ZEUxN)E Joint2 M
movel(X0, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
#X7|KX0)Z line2M

ROS ZE212iY OfF (v1.11)



=

[

8% =M ¥

i
ot

AL
T

amoveb(b_list1, vel=150, acc=250, ref=DR_BASE, mod=DR_MV_MOD_ABS)
# ST K[O A A|EESHO] seg11(LINE), seg12(CIRCLE), seg14(LINE),
# seg15(CIRCLE), seg16(CIRCLE)2 2 O|R0{Fl HHES £ T 150(mm/sec)S
# FXStHEHE ST M) XY (ZBpointe X1d2).
# Zt segment®| EH(X1, X1a2, X1b2, X1c2, X1d2)0[ A 20mm 2|0 =&}
H

—

# Ch2 segmentZ blendingO| A|ZHE

wait(3) #3227t TEOW YASK (BMH2 A
3)
set_digital_output(1, 1) # D-Out(1#HAf<) ON
mwait(0) # 2H0| ZSEY M7IX] Z2O™ LAISXK|
. R o

posb()/set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/moveb()
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amove_spiral

H| S 7| (async) &A1 2] move_spiral 22 & async M2| 20l= move_spiral)2t SLsHA SEtSHH
HHEE $3st = HIZ CIS 2192 L C

= T ol T

amove_spiral()0fl 2|3t 2M0| ZEE|7| o Lddt= MER 2

£ ZdANYULUCH m2tM  amove_spiral)lt O|0{X|= ZMHHO AO|0=

check_motion() 52 AE3l0] amove_spiral) 24 TEE &QIst = ME22 ZNHYZHO| ML=

= sjopgiLct

mwait() T£=

2GS WA WO w0l Z7H80 BHHE Spiral motiondt FHoE WAL B
S SULIT UMAKN 7IE SHEAeh) NS HEA Mol axis Se0| 250l HR0| Mo
LR D axissto o] AMYHES SA0f wat ol STt

H| )

=

« move_spiral: S1XH X0 ZLUSI spirald X2 0 = (EX)st 20 CHS B =
« amove_spiral: XXM ZLBI0 spirald Xl 0| ZFEXNOE #A GO0l FA CHS

Y Sy

gl

- %
axy | xE¥ | J|=2 el ay
rev float 10 rev > 0 = 3|H™=%= [revolution]
rmax float 10 rmax > 0 | spiral & A [mm]
Imax float 0 axis WO 2 0|FSt= AHE| [mm]
vel (v) float None velocity
acc (a) float None acceleration
time (t) float None time > 0 = £=WAIZE <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 ZE212iY OfF (v1.11)



DR_TOOL : tool coordinate

user coordinate : AF2X} 9|

- rmax = spiral 249[ %|C§ gtAS o|O|gtL|Ct.

©Imax = 2N SO axis W2 HASHE AHe|E oo|gtLCh T, S0 E2 —axis e
HgLCh

- vel 2 spiral 249| 0|5 £ & 2|0|gL(C}

- vel O] None 9! A2, _global_velx 2| XM ZH&Z &&2)0| HEEL|CL (_global_velx
7122 00 0|0, set_velx 0| 28l MY 7+5)

- acc = spiral 2M2| O|F 7I& L& o|0[gLCt.

- acc 7t None @I 42, _global_accx AW ZHEHZE! 7t5E)0| HEELICH (_global_acex
X212 0.0 0|0, set_acex of 2Jslf M 7hs)

- time & XY B2 vel, acc & FAISHL time 7|E2E Nz2|E Lt

- time O] None ©! 242 022 Xz[&LCt

- axis = Spiral 2M0| Ho|5t= HHO| %0 =& FolgLct.

- ref = spiral 2M0] Fo|5l= 7|& ZHEAE 2l0|gLCt

- ref 2| QIXt0JA{ DR_WORLD = M2.40 O| 42| KT O T AL 7t EL|Ct.

- AN SAD Mo Tt 2etel S P2 X[ /SHA| S O

2
£y
o
riu
oy
4o
e
o
ikl
e
3]
rz
o

© B2 48 Al Spiral 20| ot 5| VEEE AL
fAotof off 27 EYLIEIE - ASLIEL
O] 2 vel, acc EE time ¢S A =Est= AS AFYLICL

. 2w
2 oy
0 43
84 °F
= o2

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

o2l a9
DR_Error (DR_ERROR_VALUE) Q10| Zfo] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension & 0|2 24 Al
DR_Error (DR_ERROR_STOP) D2 ZH BE Al

Of| =

## hole search

# (Z7|91X2 B H Tool-z4&2| 2THSH2Z Tool-X/YE RO 00
# 30mmEtZ(rmax) 22 9.53|™(revmax)2 St SA|0f| Tool-Z&EEo 2
50mm(lmax)
# O|SSt= spiral HAE 20X0| 2=dts 2N, BHAIE £ 3%

M, ofl
# D-Out(1 X))

ot

JOO = posj(0,0,90,0,60,0)
movej(J00,vel=30,acc=30) #X 7| XM 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(1#Hx'd) ON
mwait(0) #Z2MO| HEUW7tX| CH7|

ROS =22 O (v1.11)



it

; tool-X%g

. B Yo

set_velx()/set_accx()/set_tcp()/set_ref_coord()/mwait()/move_spiral()

832 amove_periodic

= 7S

H| & 7|(async.)2A19| move_periodic2M 22 async X2 2|0 move_periodic()2t & LtH %5t
H HHOE ¥ = HZE Ot 28 AL

amove_periodic()0fl 2|3t MO0 ZEE|7| Mo Ldst= MEL2 ZHAXE2 AHH9l Of
FE YEAZLCE m2tA  amove_periodic)dt O|0{X|= ZMHHO ALO|0= mwait) =E=
check_motion() 58 AFE3I0 amove_periodic() 28 Z2E 20l = AMZR ZMHHO| T

Sl= 2 sjopgLict,

il

Of FOol= AMAXIMM AKStE JUEHOZ YHE 7|E ZHBA(ref)2] 2 F(ET & =)
of OigH Sinets 7[Htez F7|RHES AL g 249 542 amp(amplitude)2t
=
2

= S=
M AIZE2 F7|, gtE A 350 ofsf P E LT

oo T

L

FI|0f ol AFED JtEE A2kt B .

H|i)

« move_ periodic: SIX| X0 Al EL3I0] periodic HEQ| 20 Z(HX)sH =0 S BH +H
« amove_ periodic: S QIX|0N ZELSIA periodic MAL| 20| ZEHEX)O R} BA Q0| FA

ohe ¥ 4+
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amove_periodic

1

a8 | xzg | JlEd

Amplitude(-ampOfl Al +ampAtO]

amp list (float[6]) - O<amp 24 [mm] or [deg]
float or
period st (floatel O<period period(157] 28 AlZh[sec]
atime float 0.0 O<atime Acc-, dec- time [sec]
repeat int 1 >0 BtE A

reference coordinate
DR_BASE : base coordinate
DR_TOOL : tool coordinate

ref int DR_TOOL -

user coordinate ;: AL X HO|

ROS ZE212iY OfF (v1.11)



J gots)|

amplitude)& 2[0|5tH, 2t Z(x, v,z rx, ry, rz) B2 amp & W22 5l= 674
YE 2 YHolof LIt T F7| ZME TAHSHK] @ie 5 WH2 amp E
sfjoF ghLct.

=

QO
3
o
rir
™
il

S g B0l 13| B2 NS Q0BT Zk H(qy, 2 1 1y, 1) & period &
5 670 Y20 list HEf2 LG CHEZS YABHOFEILILE
atime 2 F7IBMO AT BO| % L A AIZHS DIBLICE YRE ABAIZL
HOYR7|1/4 B 2 30| HBELICL YT L% AIZ0] HHBMAIZE 172 2
xSt Z2 27t wAELCh

z

0

-

 repeat & 1% 2 period 42 MRS BH(IE H)o| vHE "2 Foloim, 0jof w2t 5
24 AIZHO| ZFELICE LINK Z0 g2 S R4 A7 o2t xbS ZHELC

L BMO| BY BREIE F9 BR SIXT AR X9t YN SH=Z LK) 5 M2
71F 5 BM0| ZRE| Mol BN FRE 4+ YBLICL 2E 59| THO| SA| FREX
UL FP BETUOMO| ZRE OfF Z2OIN HOILIH BLITH B A2 of

O[0X| & H=BHUAIR

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)

'
' v -
'

'

H ! ' ' H H
~r . ] -~ "
-y ' H i ] ' H RIS N
' . . ' ' H ~ ¥
H " ' . ’ S
. - : .
: - : B
! : Approach Traj.(Move. . ' : :
L . u, . N .
: i . D T Movel
' H epart Traj. (Move [
: :
H ' ' [ h
. " e H ' '
N :
' M -’ s ' '
' ' .- S ! '
P R :
e . - ' H
- . 4 . .
- 'l . LI
- ' N . . ~ '
H " M ‘\ "
" . ] ~
. '
' H 12
' H .e ! Hag
' - ¥ .
- :
: .- '
' - ! H
L _."' - ]
-\A _" - ~ ’a’ ]
.= e .
P ~ v
v - . . - -t
~ - - -’
o Periodic Traj (CASE-1) ._ .-
~ - - - ~
- - ~. - s
~ = - ~
- S - ~
at ™ o ® - -
. .. o 2 .-
~ - ~ -~ -~ .= -~ . ~ . - a
~ -’ “u P e - N oL - - ~
~ - - ~ - ~ g ~ - ~
~ - ~ - e -t o
Lo ‘e . . - N g
.= ~ - . s S. - -~ e~
~ - - - - "_ - s’ - _’- -
bR AP A . - - -
< ~ - - - - " -,
. PR - - .- - PR <
. - . EN _ - . -
- - N - - B - - ~ - -
. - ~ . - -5 -~ - Mo - S
- - ~ -’ - - ~ - -
B - - . - . .
- S - ~ - ~ - ~ -
=" ~ -7 - ~ S ,-” hps P s -
B hEe ™ - PN - e . LT -~ e
™ e o - s - Ta Aty -~ P
Y PR R ~ - ~ - ~u e
~ - -~ Pl ] ~ - - - ~
N - . Lie cert L et ..
PELAN >¢ - ~ - - Y -
- - <% -~ - ~ - - P e ~
- - - ~ - ~ - -

- ref= BhE BMO 7|F HEAE Q0 L(CE
- ref 2| QIXt0JA DR WORLD = M2.40 O|42| HTO|ATt AL 7HSEHL|C
- BHEHE W Al Z[OSE o247t M5ts 4% C2el Mg Ex5 7
ZTEE AS HMerct
|t £ =T & (amp)*2*pi(3.14)/3 7| (period)
©f, Z=Z=10mm, F7|=1 X9 AL %|f&E=62.83mm/sec)
X

Aot HRM0f ofet 2242 SHE2 XA EELC.
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amove_periodic

- 2ls
2t Ay
0 43
24+ °f
= 0f2|

DR_Error (DR_ERROR_TYPE)

ol=32| HOIHY 2F Al

DR_Error (DR_ERROR_VALUE)

Rlsol 0| RS ©E A

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& Of2] Al A

DR_Error (DR_ERROR_STOP)

Z2OH 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)

# ToolZtE A xZF(10mmZlF,

1
# Mg & 539 HE £

= FI)R2PD ya|H=EF 0.5deg, 1= F7|)

SH
# periodic 2ME A|EStD 1% =0 Digital_Output AME18#S SET(1) SHCf,

. B3 ByYO|

set_ref_coord()/move_periodic()

ROS ZE212iY OfF (v1.11)



ot
1

| 24 FZ0ol Atole] o7 AlZtE 2--LIth
r

833 mwait(time=0)
= J|s
MlEl oM HHoer CHS 2tele
AlZHE time[sec]Of &

time float 0 DM EH 2 7] A2t [sed
« 2|H
4 A
0 43
S RE
= 02
of| 2| a3

DR_Error (DR_ERROR_TYPE)

OIS0 HOEY 2F A

DR_Error (DR_ERROR_VALUE)

ro

9

0| F=HA|

52

% g A

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 Of2] 24 A|

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A

= O

#O|®| 1. q02 ZMA|E &

q99Z 0|3

g0 = posj(0, 0, 90, 0, 90, 0)

amovej (q0, vel=10, acc=20)
wait(3)

3)

gl = posj©, 0, 0, 0, 90, 0)

3= 20| g122 X0 RUIX[IA| Of7|SHACEH

Doosan Robotics



mwait(time=0)

amovej (q1, vel=10, acc=20)
#90 2NHE FX|(ra
# blendingdte 24 5
mwait(0)

2 WX T2 YAl FX|
g99 = posj(0, 0, 0, 0, 0, 0)
movej (q99, vel=10, acc=20)

#q999 =2 ZOE BN

—

. B3 YO

wait()amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amoveb()/
amove_spiral()/amove_periodic()

ROS ZE212iY OfF (v1.11)



834 check_motion()

AL
L
SiE At Slg

= 2|E (TBD)

0 DR_STATE_IDLE (=¥ &2 2M0| gi3)
1 DR_STATE_INIT (24 A &)
2 DR_STATE_BUSY (2M0| =8 &)
= 02
0f 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) Z20 ZX FE Al
= Of| 5|

#1.q022| H|S7|ZH T ZMO| HHS AXSHE LHE2H(99) BE +d
q0 = posj(0, 0, 90, 0, 90, 0)
q99 = posj(0, 0, 0, 0, 0, 0)
amovej (q0, vel=10, acc=20) # q0Z 2M 8l ZA| CISHEY +H
while True:
if check_motion()==0; # ZMO| &4F = A2
amovej (999, vel=10, acc=20) # q99& ZXQIE ZH
break
if check_motion()==2: # BM =0l Z2
pass
mwait(0) # ZM0| SEY 7K =203 LA|SX|
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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()
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= Jls
T 0 284S XL QXIE 2= st_model| M2t CHEAH HX|SHH Estop=
Helst 2= Stop RE= AX| sAStD U= 77t EMHS FEX|L L
- Q%
Q=3 =Y 7|=2% A
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[5
o a9
0 45
S5 e
= 02
oil2| Ad
DR_Error (DR_ERROR_TYPE) 2I=S9| HOIHE 2F Al
DR_Error (DR_ERROR_VALUE) Ql4=9| 20| FRIIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 02| 2 A
DR_Error (DR_ERROR_STOP) Z20H ZH ZE Al
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stop(st_mode)

= Of A

#1. x122 0|5 A%} 2% 20| Soft StoplLZE EZM T=E
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) # x122 2M Gl ZA| Ct
wait2)  #2x7t Z2IY UA| BX|

stop(DR_SSTOP)  # Soft Stopdst0d] ZM HX|

glo
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()
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8.36

gL L Ixt=

oA 1007tX|9] 78
ZQICt= ofn|YL|C,

S|

==

change_operation_speed(speed)

Gl 28 £=0f ok SN HES YWEs
e ASUCHL M2t 502 91X 28 £k:9|

speed int - operation speed(1~100)
« 2|H
2t 4y
0 =
g+ o8
= 0fl2
o<l a9

DR_Error (DR_ERROR_TYPE)

OIS0 HOEY 2F A

DR_Error (DR_ERROR_VALUE)

ro

9

40| gto] Q&K

52

= Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 Of2] 24 A|

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A
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change_operation_speed(speed)

= Of A

change_operation_speed(10)
change_operation_speed(100)

#1.q02 X|E Sz 2N A XF S22 20%2 2
g0 = posj(0, 0, 90, 0, 90, 0)

movej (90, vel=10, acc=20) # q02 10mm/sec £EE O|&
change_operation_speed(10)  # 0|2 HdEl= ZE 2N = X HE9|
10%
gl = posj©, 0, 0, 0, 90, 0)
movej (q1, vel=10, acc=20) # 122 1Tmm/sec £=(10mm/sec?| 10%)Z O|
=3
change_operation_speed(100) # O|f A¥E|l= ZE MO £ &= X|HEEQ
100%
movej (q0, vel=10, acc=20) # 902 10mm/sec HEE 0[S (10mm/sec?|
100%)

- A BHO

movej()/movel()/movejx()/movec()/movesj()/movesx()/moveb()/move_spiral()/move_
periodic()/amovej()/amovel()/amovejx()/amovec()/amovesj()/amovesx()/amoveb()/a

move_spiral()/amove_periodic()
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=

[

8% =M 1

i
ot

AL
T

837 enable alter motion(n,mode,ref,limit dPOS,limit_
dPOS_per)

= 7ls
= 5= M2.40 0|49 HEN AT AR 7S T C}.
B2 3 7le2 &8z UL d2 449l T F7|& 100msecO|H U= QIXf
ng HESIH ZZ MY F7[(n*100mseq)s HE & £ USLICE Y Xt modes
&S0l alter_motion()2| =2 ,

=2t0] oJ0|2 27HK| BE(RHY 2E, EY 25) 5 ol
sixjo

o XY 220 FS ¥X

x

2sto] ALg o

= | —
RAVZN RS Jeli= Fol gt ELLh 328 ZE2| 4% Hi=Z x| Zof

o 12 oy Hu
1y HI
o[ _‘||0 T

o
EXI/REMOf LHE ZSEJX/AAEE 22 =™FO0| FI7t[0f 8tF gL
RIXt refE &l 7IF EEAE HA¥Y = USUCHL L™ Xt limit_dPOS,
limit_dPOS_perE &4 2t 24 A, S22 SHAXE 4% & = USLUCH SHA K|
£ HojLt= /K| Zre| StAX|o| =&t iz d=2 =IO N =F Lt
IS
ol3 R 71232 T
n int None 22 Md F7|
22 38 2E
mode Int None - DR_DPOS: F& &k
DR_DVEL : S8
reference coordinate
DR_BASE: base coordinate
ref int None - DR_WORLD: world coordinate
DR_TOOL: tool coordinate
user coordinate: At2AF H9|
KU Zf - oS MTt 2 [mm]
limit_dPOS list(float[2]) None
SFEHM Zf 2™ KB 2deg]
R Zf - oS MBt 2 [mm]
limit_dPOS_per | list(float[2]) None
SFEHM Zf o 2™ KB Zdeg]
7 gorg7]

- alter_ motion()2 A2X} thread L0 EH SEtstL|C}
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enable_alter_motion(n,mode,ref limit_dPOS,limit_dPOS_per)

- ref 7} None @/ &2, _g_coord M-&(_g_coord Z7|4t2 DR_BASE O|H, set_ref_coord EZ O
oI5| M Tts)

- limit_dPOS, limit_dPOS_per & HHSIX| YS Al =X, T2l SHAHE HTtstK|
&L
« O|E
3 ck
0 43
ST R
= 02
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSHX| Y= Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0Of2] & A
DR_Error (DR_ERROR_STOP) T2 ZH B2 A
= O x|

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 ZE212iY OfF (v1.11)



# 73; J\I—{ 7|h §H\-I§|.

MM FET]:(5*100)msec, REFHZ 7| EXHEZ|:H 0| A
# F82 H$h50mm,90deg, T2 A 2h50mm, 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() # £ 4 7|5 HZd3}

alter_motion(pos), disable_alter_motion()

Doosan Robotics



alter_motion([x,y,z,rx,ry,rz])

J orgy|

- alter_motion()2 enable_alter_ motion()2 o AEEH7|s0|

TR

MK ZF¢

- enable_alter_ motion 2| MH Zt

+ A HCh

AL

alter_motion([x,y,z,rx,ry,rz])

gdst & Z0T
limit_dPOS, limit_dPOS_per Of M2t Z2 $+HE2 2HE

- pos O W3t Fixed XYZ 2 M7YSt0{oF E L|Ct,

A
T

pos list (float[6]) - position list
. 3|H
2t Ay
0 43
S5 E
= 02

DR_Error (DR_ERROR_TYPE)

A4S0 HOEE 2F A

DR_Error (DR_ERROR_VALUE)

0140 0| RESHA YUS Al

DR_Error (DR_ERROR_RUNTIME)

C Extension =& 02| 24l A

DR_Error (DR_ERROR_STOP)

TZ2OH X FBF Al

ROS ZE212iY OfF (v1.11)
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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=10,mode=DR_DPQOS, ref=DR_BASE, limit_ dPOS=[50,90],
limit_dPOS_per=[10,10])

# 42 38 7|5 4%

# HHF7):(5*100)msec, BEFHY, 7| EXHEA:H| 0| A
# X Hoh50mm,50deg, S H$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() # 42 =4 7| HlZd3}

ER-El

enable_alter_motion(n,mode,ref,limit_dPOS,limit_dPOS_per), disable_alter_motion()

rH
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disable _alter motion()

8.39 disable_alter_motion()

- 7ls
2 F4E M2.40 O[e| BT A FHS B CE
32 +7 758 HigYst gt

= 2|E

r
BN
nx
od

0 43
ST [oR=]
- 02

o2l ck
DR_Error (DR_ERROR_TYPE) l=S2| HIOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2= 02 28 Al
DR_Error (DR_ERROR_STOP) Z2 O ZH B2 A

= 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, -180.0, 180)

movej(J00,vel=50,acc=100)

enable_alter_ motion(n=10,mode=DR_DPQOS, ref=DR_BASE, limit_dPOS=[50,90],

ROS ZE212iY OfF (v1.11)



limit_dPOS_per=[50,50])

# 42 =3 7|5 #4539t

# HEF7(:(5*100)msec, ZEFME, J|EXEA:H 0| A
# SH X eh50mm,50deg, S 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 £ 7|5 H|Z2Md3}

ER-E

enable_alter_motion(n,mode,ref limit_dPOS,limit_dPOS_per), alter_motion(pos)

It
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get_control_mode()

ol H= g

9.1 get_control_mode()
= J|s
X MO REE 2[HTHLCL
= Qs

Y M BlE

o

Hoze

int 3 : Position control mode

4 : Torque control mode

ol 2
DR_Error (DR_ERROR_RUNTIME) C Extension ZE 03] &4 A|
of| |
mode = get_control_mode()
- 2 Yol
S At 9ia

ROS =22 O (v1.11)



oF Mo Ex g

9.2 get_control_space()

Hoze

int 1 : Joint space control

2 : Task space control

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension Z& 03] &4 A

= Of A

x1 = get_control_space()
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get_current_posj()

93 get_current_pos;j()

= 7S

S| oA 2D 2 2| =gk}

AL
JIE

Y M BlE

o

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension 2 Of2] 24 A|

= OffH|

gl = get_current_posj()

ROS ZZ22iY DfF (v1.11)
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94 get_current_velj()

SN B £ES 2HBLC

Y Arg Bl

float[6] Joint speed
= 02
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0|2 ZA A
= Of| 5|

veljl = get_current_velj()

2

. 2 YO

get_desired_velj()
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get_desired_posj()

95 get_desired_posj()
» =

Ao SH(target) ZHEZZ  2[HTLICE TH movel, movec, movesx, moveb,

move_spiral, move_periodic &0 M= A8 = giELICH

- ol
e At Q=
= 2|E
pOs; -zt
= 02
of| 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A
DR_Error (DR_ERROR_INVALID) FRSHK| %2 HHO
= Of| 5|

jp1 = get_desired_posj()

get_current_posj()

ROS =22 O (v1.11)
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9.6 get_desired_velj()

= Jls

—
move_periodic BHO M= ALY == QIELICH

AL
LS

float[6] =5 3E 5
= 02
0f 2 a9
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_INVALID) FRSHK| %2 HHO

= Of A

velj1 = get_desired_velj()

get_current_velj()
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get_current_posx(ref)

9.7 get_current_posx(ref)

= Jls

ror

oA EfA3 EtEAQ| XpM|QF solution spaceE 2lERFLICE O] U} XtM[= base coordinate £ 7|&

OS2 gLt
- %
ory | =¥ 71232 Ay
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 2 QIXIOA DR WORLD = M240 O|A9| H{FO|MBE AR 7tsEhLC

- 2|H
2 L
Posx Task space point
Int Solution space (0 ~ 7)

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2 &4 A

= OffH|

x1, sol = get_current_posx() #x1 w.r.t. DR_BASE

ROS ZE212iY OfF (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 g|HPYLICL F, tcp=(0,0,0,0,002 Xl
2 2|H5l= A2 9oLt
- o
ol EL) 7123 FE
reference coordinate
- DR_BASE : base coordinate
ref Int DR_BASE
DR_WORLD : world coordinate

user coordinate: AFA} H9|

J oopg7)

ref 242FA| DR_BASE 2 X E!L|C}.

ref 2| QIXI0|A DR_WORLD = M2.40 O|A9| H{F OBt AL 7H5EiL|CH
» 2|E

Tool flange2| pose

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A

= O

x1 = get_current_tool_flange_posx() #x1 : BASE ZtEH (7| 22H0IAM 2| flangeZE=
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
DR_BASE - DR_BASE : base coordinate
DR_WORLD : world coordinate

ref Int

/ety
- ref M2FA| DR_BASE 2 XM EL|C}.
- ref O QIXtOA DR_WORLD &= M240 O|A9| HHFO|MBE A 7HsEHL| T

- 2|H

float[6] Tool velocity
= 02
DR_Error (DR_ERROR_RUNTIME) C Extension & Of|2] 24 A
= Of| 5|

velx1 = get_current_velx() # velx1 : BASEXIEA (7| 282 £
velx2 = get_current_velx(DR_BASE) # velx2 (=velx1): BASEXtHE A Q| £ &
velx3 = get_current_velx(DR_WORLD) #velx3 : WORLDEtHEA 2| £=

. A YO

get_desired_velx()

ROS ZE212iY OfF (v1.11)
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get_desired_posx(ref)

9.10 get_desired_posx(ref)

= 7S

sATfel =2 FH(target) AME 2l LIC Ol XtMl+= ref coordinate 7|E2 =2 ghL|CH

- %

ol ET) 7123 ET
reference coordinate
DR_BASE : base coordinate
ref Int DR_BASE )

DR_WORLD : world coordinate
user coordinate: AKX} HO|

J oz

- ref M{2FA| DR BASE 2 H&FL|LC}.

- ref 2 QIXIOA DR WORLD = M240 O|A9| H{FO|MBE AR 7HsEhL|C.

- 2l

float[6] Tool velocity

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension 2 & Of 2 2 A]

= OffH|

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 ZE212iY OfF (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
s 2} Dﬂ%o-l

-_L- O

get_desired_posx()
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get_desired_velx(ref)

9.11 get_desired_velx(ref)

« 7|

olr

A= I|ZZHEA (ref)0l| BHEHS}

=
—
movesj YOO E ALER = BlELICL

reference coordinate
ref Int DR_BASE +  DR_BASE : base coordinate
DR_WORLD : world coordinate

J orgy

- ref ?42FA| DR_BASE 2 M8 LTt
- ref 2 QIXIOA DR WORLD = M240 O|A9| H{FO|MBE AR 7tsEhL| T

= 2|

float[6] Tool velocity
= 02
of| 2| a9
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 : WORLDZIEA O A 2| E2| SELXE

|

ER-EL

get_current_velx()

r
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get_current_solution_space()

9.12 get_current_solution_space()
= 7ls
SiXl solution space Zt= 2| EHEHL|CH
S

e At 8l

mjo

int Solution space (0 ~ 7)

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|

= OffH|

sol = get_current_solution_space()

ROS ZE212iY OfF (v1.11)
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U E Z|=zt7A(ref)Ofl SOt WM 22 2ATYE S 2/HeHCh

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

J orgy|

- ref M2FA| DR_BASE 2 XM ZEL|C}
- ref 2 QIXtOA DR_WORLD &= M240 O|A9| HHFO|MBH A 7HsTHL|C

= 2|

float[3][3] Rotation matrix

= 0fl2

DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A

= OffH|

rotm1 = get_current_rotm(DR_WORLD) #rotm1 : WORLDZIEA 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()

= Jls

oX =QIES MM EF ghs 2lHELCh

AL
JIE

sig At §t

dlo

- 2|H
float[6] TS EAZL
= 02

DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|

= OffH|

j_trq1 = get_joint_torque()

get_external_torque()/get_tool_force()

ROS ZE212iY OfF (v1.11)
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9.15 get_external_torque()

GA 2 HEOAM A0 s et E S 2lEHYPLICL

float]6] Q0 ofs) LBl =A%

= o2

DR_Error (DR_ERROR_RUNTIME) C Extension ZE 02 &4 Al

= Ol H|
trq_ext=get_external_torque()
- B FHol

get_joint_torque()/get_tool_force()
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get_tool_force(ref)

9.16 get_tool_force(ref)

= Jls

UHE JIEZRA(ref)OIM HA B0 HBSt= AH ¢S 2lHSLCL = 4o E(Force)2
s

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

J orgy|

- ref MZ2FA| DR BASE 2 M EE!L|C},
- ref ©| QIXtOA DR_.WORLD & M240 O|A9| T O|AMBH AR Jts8tLCt

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()
. T3 BHO|

get_joint_torque()/get_external_torque()

ROS ZE212iY OfF (v1.11)
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get_solution_space(pos)

917 get_solution_space(pos)

Solution space @2 T&LICt.

- o
A
T
posj posj &
pos - o
list (float[6]) position list

0~7 Solution space
= 02|
o] Ck
DR_Error (DR_ERROR_TYPE) l=E2| HOIHYE 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) Z2 O ZH B2 A

= OffH|

gl = posj©, 0, 0, 0, 0, 0)
sol1 = get_solution_space(q1)
sol2 = get_solution_space([10, 20, 30, 40, 50, 60])

get_current_solution_space()

ROS ZE212iY OfF (v1.11)



10% 7|6} 9 U obH B2

—_ -

og

AL
T

10. 7|gf 248 A oH HE

e L

oo

AL
T

10.1 get_workpiece_weight()

- Q%
sy AME gl=
« 2| E
4 Aad
0 ol&el gt 58 2 @
S =
= 02
ofl 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) mza Z4H 2 A
= OflH|

weight = get_workpiece_weight()
- B HYO

[

set_workpiece_weight()/reset_workpiece_weight()
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reset_workpiece_weight()

10.2 reset_workpiece_weight()

« 7|

olr

aMel FAE FEot7| © LN2|FO I|BHE o) aMel FAZYEE =7|=tetH L

AL
JIE

Ok

Hg At gl

. 2=
2t 4y
0 845
g+ o8
= 0fl2
el ay

DR_Error (DR_ERROR_RUNTIME)

C Extension 2& 0Of|2] 24 A

DR_Error (DR_ERROR_STOP)

DTZ2OW ZH 2 A

= Ol H|
reset_workpiece_weight()

= 2+ Taiof

set_workpiece_weight()/get_workpiece_weight()

ROS ZE212iY OfF (v1.11)



108 7|Et 2% % et &

og

AL
L

3 a9
0 43
STU F
= 02
ol ck:
DR_Error (DR_ERROR_TYPE) QI=59| HOIHAE 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) Z2 O ZH B2 A
= Of x|

set_tool ("tool1") # TPO|A| SE3t "tool1" 2| MEE T=30 ToolZ AMTHCYL.

Doosan Robotics



set_tool_shape(name)

104 set_tool_shape(name)

r

= J|s

EIX[HEE S5E & Y&

2 S0 LHHE namell tool EHS st THLCL

2 a3
0 a45
g+ 28
= 0fl2
o2 ay

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

2l4=0f gt0| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= O

set_tool_shape("tool_shape1") #TPO|A| SEE "tool_shapel1'Q| HEE =M3} SiCt

ROS ZE212iY OfF (v1.11)
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105 set_singularity_handling(mode)
= 7S
task motionO|A] £0|FO| ABFOZ path deviationO| Llg Z2 IS JMZ AIE2X}
7b MEf g = JUEE THLCH model| 782 otziet Z2 MFO| 7t gLt
- AHE3|O| 2 E(Default) : DR_AVOID
- ZEZ 2/ :DR_TASK_STOP
- &L JtH : DR_VAR_VEL
712 232 As2n 2E0|h, of 4Ee 2% 50[E2=z oot 2oHEEE HAA|7|
X|2t path tracking Ht=7t ZATL|CH H2 M EHO| E2 singularity o F&Fo
2 S0l 2l 7580l e B2, A5 F wamning HAIXIE EE85t0 i
TaskE TEYLLCL = 7M1 HFo 42 EO|F2E oot 22 ZAAaA|Z|HAN
path tracking @2z & =QLICE SHX|T SO0|F FHOIM TCP = HZO0| gL
C,
- Ol

DR AVOID : At& 2O ZE
DR__TASK_STOP : #%/ Warning/ Task

mode int DR_AVOID =z
DR_VARVEL : &= 7}#
« 2|E
o ks
0 45
ST RE

of| 2|

DR_Error (DR_ERROR_TYPE) =529 HOIHYE 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) D20 ZH BE Al
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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 At&3|a| 2=
movel(P1, vel=10, acc=20)

set_velx(30)

set_accx(60)

set_singularity_handling(DR_TASK_STOP) # Task 248 42 24
movel(P2)

set_singularity_handling(DR_VAR_VEL) # £0|& £k 78 RC

movel(P3)

2

B BHO

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

amovesx()/amoveb()/amove_spiral()

ROS Z=22fd Ofm2 (v1.11)
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"y &/8°8 dol % 7IEL ALEX} He| 7]

11.

11.1 parallel_axis(x1, x2, x3, axis, ref)
= 7|5
LHE J|EXEA(ref) 7|FE2| 3702 ZE=(x1,x2,x3)7 O|F& HHO| normal vector(get_normal(x1,
x2, x3) HZ)U0| ToolZtEA Q| X|HH(axis)2| TS LXA|LLLE ollf 2X TCP XK= X

IS
23 e
posx posx =&
x1 - - ]
list (float[6]) position list
posx posx E&
x2 - . )
list (float[6]) position list
posx posx E&
x3 - i }
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: At2AF H9|
7 o7

- ref 2| 2IXIOA DR_WORLD = M240 O|&2| HTOAMEE At 7hsEL T}
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parallel_axis(x1, x2, x3, axis, ref)

- 2l
2 Ay
0 4&
g+ °8
= 02l
o2l 4y

DR_Error (DR_ERROR_TYPE)

Q1450 GlOJEYE 27 A

DR_Error (DR_ERROR_VALUE)

ol=2| gto| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE 02 &4 Al

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= OffH|

x0 = posx(0, 0, 90, 0, 90, 0)

movej(x0)

x1 = posx(0, 500, 700, 30, 0, 90)

x2 = posx(500, 0, 700, O, 0, 45)

x3 = posx(300, 100, 500, 45, 0, 45)

parallel_axis(x1, x2, x3, DR_AXIS_X, DR_WORLD)

#WORLDZHEZ 7|F x1x2x32 O|F0{T HHO| %o W0 & X=

fo
e
2t

23 Yol

[

get_normal()/parallel_axis()/align_axis()/align_axis()

ROS ZE212iY OfF (v1.11)
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oIr

11.2 parallel_axis(vect, axis, ref)

AHAE J|ZxtHA (ref) 7|F2| HE{(vect) LT ToolZEA Q| XM= (axis)| ke LXA|ZL

Ct ol 22 TCP ?IXl= X ?X|E FAIHCL

- ol
ol R 7123 T
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: AF2X} HO|
7 o7
- ref 9| QIO DR_WORLD = M240 O|&9| HEHO|A Dt At 7hsTLICEH
= 2|E
2t Hy
0 43
=R e
= 0l
ofl 2| A3

DR_Error (DR_ERROR_TYPE)

OI450| BlO[EE 2F A

DR_Error (DR_ERROR_VALUE)

ro

9

ol 20| RBGHA U A

DR_Error (DR_ERROR_RUNTIME)

C Extension Z& 0f2] &

0z

Al
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parallel_axis(vect, axis, ref)

DR_Error (DR_ERROR_STOP) T2 ZH B8 Al

= OffH|

x0 = posx(0, 0, 90, 0, 90, 0)
movej(x0)
parallel_axis([1000, 700, 300], DR_AXIS_X, DR_WORLD)
# WORLD ZtEZ| 7| [1000,700,300] vectorfFO 2 E9°| X=8 UK
. T

2 FFo

parallel_axis()/align_axis()/align_axis()
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113 align_axis(x1, x2, x3, pos, axis, ref)

= Jls
LHE J|EXEA(ref) 7IFE2 3702 ZE=(x1,x2,x3)7 O|F& HH2| normal vector(get_normal(x1,
x2, x3) EZ)L0| ToolZHA Q| X|EHF(axis)2| TS LAALLCE O|f 2R TCP ?IX|= pos

K= O|SELCH.

- ol
e
posx posx E&
X1 - oy .
list (float[6]) position list
posx posx =&
X2 - N .
list (float[6]) position list
posx posx E&
X3 - - ’
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: z=
reference coordinate
) DR_BASE: base coordinate
ref int DR_BASE
DR_WORLD: world coordinate
user coordinate: AF2X HO|
7 ops7)

- ref O QIXtOA DR_WORLD & M240 O|&29| HEO|MBH AFR Jts8tL|Ct
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align_axis(x1, x2, x3, pos, axis, ref)

- 2
2 A
0 845
g+ °8
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o O

= 02
DR_Error (DR_ERROR_VALUE) Q10| o] FRSIX| %S Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A

DR_Error (DR_ERROR_STOP) ZZ20H 2N B= Al

= Of A

p0 = posj(0,0,45,0,90,0)
movej(p0, v=30, a=30)

x1 = posx(0, 500, 700, 30, O, 0)

x2 = posx(500, 0, 700, 0, O, 0)

x3 = posx(300, 100, 500, 0, 0, 0)

pos = posx(400, 400, 500, 0O, 0, 0)

align_axis(x1, x2, x3, pos, DR_AXIS_X, DR_BASE)

#BASEZIEZ 7|F x1x2x32 O|F0{T HEO| =%l &atof

#21X5 U

Mm
>
H4
0%
0%
b
©
O
wv
=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)

AHAE J|ZxtHA (ref) 7|F2| HE{(vect) LT ToolZEA Q| XM= (axis)| ke LXA|ZL
Ct o|f 2Z& TCP YX[= pos HIXIZ O|FAIZLICH

- ol
ol L 7123 My
vect list (float[3]) - vector
posx posx &
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: A& X} HO|
7 ops7]
- ref 2 QIXtOA DR_WORLD £ M2.40 O|&2| HHO AT AHE FHsTHLICEH
= 2|E
0 43
g+ o8

DR_Error (DR_ERROR_TYPE) l=E9| HO|HAE 2F Al
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ofl 2|

DR_Error (DR_ERROR_VALUE)

29

Ol5=0] gto| FESHA| = Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE 0|2 &4 Al

DR_Error (DR_ERROR_STOP)

TZ2OHM X FBF A

= 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)
#WORLDZIHEA 7|&E [10,20,30]HE 23k & X&H L2, posl |IXE LXK

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 ELHESH FOZ AlZE o 28 E3am)ol =g 83Ff:c

=
e
TrueE 2|E5IL, FOT A[ZHE =0t ZR0|= FalseE 2| HELICE

- %
e
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: z5

0 a4
= 02
DR_Error (DR_ERROR_TYPE) Rl==2| HIOIHY 2F Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A

DR _Error (DR_ERROR_STOP) Z20 ZX BE Al
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= Of A

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 xO0|= EHM

res = is_done_bolt_tightening(10, 5, DR_AXIS_Z)
# 5% LHO| 10NmS =Q EI0| =2t ALE True,
# 12X %2 F2E FalseE Return SHYAIL.
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 BHO|
amovel()
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release_compliance_ctrl()

116 release_compliance_ctrl()

X
olr

e

Compliance control& &5t WX X[0|M K| HOIE AlZrefL|Ch.

AL
JIE

e At 8l

mjo

o

0 a4
= 0l
0f| 2| a9
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A
DR_Error (DR_ERROR_STOP) Z20™ ZX T& Al
= Of| 5|
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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Hof 3¢ 7|EF ALEXF HO| 7]

11.7

task_compliance_ctrl(stx, time)

7= ZEAE 7222 EfA3 Compliance control& A|ZfEHL|CH

= U=(BEA TBD)
ol =d 7| 2% a9
[3000, 3000, 3000, | Translational &-d 374,
stx float[6]
200, 200, 200 | S|EZA 37}
A3 A7 [sec]
time float 0 #e 0~1.0
* 0| Xl AZE SO linear transition
« 2|E
3 a9
0 43
S =
= 02
ol <l Moy

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

Doosan Robotics



task_compliance_ctrl(stx, time)

= Of A

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

movej(PO)

task_compliance_ctrl() # default ZHO 2 A|%f
set_stiffnessx([500, 500, 500, 100, 100, 100], time=0.5)

# AM8X Fe ZdeE 05k ¢ ©et

release_compliance_ctrl()

task_compliance_ctrl([500, 500, 500, 100, 100, 100])
# AHEXF Ho| 2oz Al
release_compliance_ctrl()

= A HHEo

[

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?t S¢ linear transition TLICt Translation ZA2| ALEXl HQ|=

0~20000N/m, Rotational ZA12| AFEXI #Q|= 0~400Nm/rad & L|LC}.

JIES
e
[500, 500, 500, 100, | Translational Z&37H,
stx float[6]
100, 1007 oYY 37
ARzt AIZE [sec]
time float 0 2l 0~1.0
* ZOIZI A|ZE ¢t linear transition
« 2| E
o Ad
0 a5
S5k 5
= 02
DR_Error (DR_ERROR_TYPE) Ol&S 0| HO|E[E 2 Al
DR_Error (DR_ERROR_VALUE) Ql=9| 70| SRSIA| AS A

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A

DR _Error (DR_ERROR_STOP) Z20 ZX BE Al

= OffH|

set_ref_coord(DR_WORLD)  # MYAXIHEAE WorldZ2 &%
x0 = posx(0, 0, 90, 0, 90, 0)

movej(x0)
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set_stiffnessx(stx, time)

task_compliance_ctrl()
stx = [1, 2, 3,4, 5, 6]
set_stiffnessx(stx) # Aol MAXIEAH (World) 7|&E 24 HE

release_compliance_ctrl()

2

2 Yo

task_compliance_ctrl()/release_compliance_ctrl()
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119 calc_coord(x1, x2, x3, x4, ref, mod)

= 75
XI&st ZHEA (ref) 71F2| AlTh 4740 LBBx1~x4) X L DS (mod)E 7[Ho2 M2 XNa
FBAS AME £ ASLCE 07N LY BEES AHO| Jj4t 2749 Ao|8t REEHLCH
Q2iF ol H4Tb 17Hel AR, x19] YK SR FEA T} HAE L|CH
YOl 47t 274 F YHRETL 0L ), x10IH x22 TSt HET X2, x50 Hmst
= oo £YE SOl Tool-z#E0| AHRAH FEH Q| LB HolE|n| x19 QX7 AFO|
ElE2 FEATF AL UL

2{F ol Jj47t 2749l B YHBET} 1

Ol [, x10{A] x22 BFSH= HIE|{7} x&sk x50 Xlmd}
= |0 x12] SIXI7F AFO|

H1 T

O
FEE x12 Z5YY0| ALER ZHEA Q| 42 = Fo)
A7t ALt L L,
of =7t 3742 B2, x10M x22 eots HE I xGF2 2 FoL|H, x10|M x322 &t
“4'51% vt StRE B8R Z4Y2 QLESHA Wb xded HE &9t v2 FolEH, x12
HHO| & =5 ZEA L ALELE
ol M7t 4712 B2, YHFL M7t 3712 Feet Ho| S22 SLotH ATl X7t

x42| X7t & =5 ZtEA 7t ALELC.

rr o Ju rir oo
Ay
_>||. -_

o 4o
ﬁ

_I_.“i

A
- ol
ol A=Y 71232 T
x1, X2, x3, posx

- osx £ position list
x4 list (float[6]) P P

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

olgd D&
H =
(EEEM7E 2702 B0 &+

0: A Tool-zd& 7|E22 ALEXf
stEA L zget Fo
1. x19] g JIELER  AREAL
zhrA el e gl

mod int -
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calc_coord(x1, x2, x3, x4, ref, mod)

A

Coordinate A4t d&
MHEl Coordinate?| {XIHE

= o2

DR_Error (DR_ERROR_TYPE)

*
o

ol=32| HOIHY 2F Al

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)

Z2OY M = Al

= OffH|

pos1 = posx(500, 30, 500, O, 0, 0)

pOs2 = posx

pOS3 = poOsX

(
(
(
(

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)

pose_user21 = calc_coord(pos1, pos2, ref=DR_WORLD, mod=0)
%% 1K Tool-z&4ek 7|ZC 2 AL2AF ZEA Q| S MO
pose_user22 = calc_coord(pos1, pos2, ref=DR_BASE, mod=1)

%% pos12| zWek 7| EC 2 ARt ZEA Q| A4S 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)

. A YO

set_user_cart_coord()
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11.10 set_user_cart_coord(pos, ref)

N
M
B
fl
X

EAN

ref) 7|Hto] 22 AIZXEIEAE HdEE 4= USLICH Workeell ltemOlAf &S =
£ ETSI0] T 2071 MEXAEEAE H™EY = A0, 20747t Ho{7tH MER Hu Zf
dEg & st YEOE ol 2% MEXEEA: ZE2OY 4 TE Al AN E

= =
2, A EXEtEA FEE RIS Workeell ltemO A ALSXIEEAE HHSHM Q.

o0 H

- Q%
22 sieg
posx _ +
pos - AMEXREEA HE (RIX K "
list (float[6])
reference coordinate
ref int - +  DR_BASE: base coordinate
DR_WORLD: world coordinate
/ey
- ref 2 QIXIOA DR WORLD &= M240 O|A9| H{FO|MBt AR 7tsEhL|C
= 2|E
3 a9
oro| M Coordinate 88 d3&
MM El Coordinate ID (101 ~ 120)
-1 Coordinate A7 A
= 02
0f 2| a9
DR_Error (DR_ERROR_TYPE) Pl=E9| HO|EHAE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=2| Zt0| FESIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_STOP) Tz ZH S A
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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()
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11.11 set_user_cart_coord(x1, x2, x3, pos, ref)

| —
= J|s
A2 XI7F X EA (ref) 7|2 EX x1,x2, x3& AF2SI0 MEL 20 ZEAE 8%
LICE "x1x22| TRl HIEHE ux, x1x2E2EEE x37tX| X[CHAZ|Z QA= vectorl| CHRHIEE

o, ux, uy, uzE 2t H2o| Wt Hiy, A™2 LHEEAH(ref) 71T 2| posOi| {IX[2 & Xt
JELICH Workcell ItemOf A E7Y

o, 20707t EO17IH M2 Xu ZEAE 2
Ae Z20% J4d Tz A MHEER, AFBAERE GEE FXISHAT Workcell temOi| A At
AEHEAE 27E5HM .

C

<
o WMo
[0 oz O o

s MU
|
ot pot
OF
4; 2
@
=.
oy OB
L N
o3
=
0 —
o >
<2 o
m >
e
0 -
M
=
AT
>
Oot nx
- oA
2 me
0
0 3
]

1
o Hl

TM2.0.2 O|F HTO|AM = x2x19| B HIEE uxE AR

ol
2+ e
i Posx posx E=
list (float[6]) position list
" Posx posx E=
list (float[6]) position list
3 Posx posx E=
list (float[6]) position list
Posx posx =
pos - . .
list (float[6]) position list
reference coordinate
ref int DR_BASE - DR_BASE: base coordinate
DR_WORLD: world coordinate

J orzy

- ref O QIXtO|A DR_WORLD & M240 O|&9| HEO|MBH AFR JtsBtL|Ct
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set_user_cart_coord(x1, x2, x3, pos, ref)

- 2l
o
ol Yo Coordinate *E*g Nz
MHEl Coordinate ID (101 ~ 200)
i Coordinate &7 A i
= 0fl 2|
ol 2] e

DR_Error (DR_ERROR_TYPE)

Pl=S2| HOIHYE 2F Al

DR_Error (DR_ERROR_VALUE)

ol=2| gto| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE 0|2 &4 Al

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= Of A

x1 = posx(0, 500, 700, 0, 0, 0) # Euler angle2 HLtA] £A

(
x2 = posx(500, 0, 700, 0, 0, O
x3 = posx(300, 100, 500, 0, 0
x4 = posx(300, 110, 510, 0, O
pos = posx(10, 20, 30, 0, 0, 0)

)
)
)
)

user_tc1 = set_user_cart_coord(x1, x2, x3, pos, DR_BASE)
user_tc2 = set_user_cart_coord(x2, x3, x4, pos, DR_WORLD)

29

24 0f

set_ref_coord()

ja

[

rk

Y
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11.12 set_user_cart_coord(u1, v1, pos, ref)

= Jls

AL X7 LI EA (ref) 7IFES| HH ul1lt vIE AMESI0] ME22 Fu XEAE H¥Y = AUS
LITE A mEA el AE2 UHZHEA(ref) 7IFT2| posOl AX[SHL, x=/y= basis= vector ulit
v10| FO{ELICH LK "&E2 ul x v10f Qs FsE LICt u1dt vi10| orthogonal SHX| %42 &
| uldh £=ZQ vI'E y=9| &3t vector2 HHTLICE Workeell
5t & 20702 AMEXIEIEAE ™Y = A2, 20747t o7t
F o= olEUCh HEOE Sof 40 Ar8AtAEAE ZE2EOH o

2

2, uldt v10| span Sh= HEHA
ltemOil M 27Eot ZtHAE =

|:|0I-

H M2 AHu 28AE 48
W TE A MNEZER, AEXEEA HEE RFXISHHH Workcell ItemOi|A AMEAEEAE E7H
SHA| 2.
- %
ol R 71232 ay
ut float[3] - XZ= CHEIE
vl float[3] - y= EHRHH
posx posx E&=
pos . - L
list (float[6]) position list
reference coordinate
ref int DR_BASE - DR_BASE: base coordinate
DR_WORLD: world coordinate

7 o7

- ref 2 QIXtOA DR_WORLD £ M2.40 O|&2| HHO AT AHE FHsTHLICH
= 2[H

ool %A Coordinate 247 M3
ol g M
M™ =l Coordinate ID (101 ~ 200)
-1 Coordinate 278 AIf
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set_user_cart_coord(u1, v1, pos, ref)

= o2

DR_Error (DR_ERROR_TYPE) Q=9 HOIHE 2F Al

DR_Error (DR_ERROR_VALUE) Ql==9| 10| FESIKA| A2 Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A

DR_Error (DR_ERROR_STOP) ZZ20H ZH B= Al

= Of A

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)
- B YO

set_ref _coord()
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1113 overwrite_user_cart_coord(id, pos, ref)

= Jls

2= ID(d)| AHEAL ZEA S| EEA ?IX|(pos), 7I1E EE|(ref) SEE HEHYLICL

o
id int -

AHE AL ZtEA ID

\l
L

E

0OSX
0os P - MNEXEEA HE (9X] U e
list (float[6])

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

- 2|
43 Ad
4ol H= HZEl Coordinate?| ID, X 7|&F U YXHE
-1 Coordinate 7|4 Al Ij
= 0l
o2 4%
DR_Error (DR_ERROR_TYPE) Q=59 HOIHAE 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| 7}0| FRSHA| %2 Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A

DR _Error (DR_ERROR_STOP) ZE20 ZX BE Al

= OffH|

pose_user1 = posx(30, 40, 50, 0, 0, 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)

r

1 ol

set_user_cart_coord()/overwrite_user_cart_coord()
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11.14 get_user_cart_coord(id)

SEshE ID(d)el AR ZtEA Q| EQ H=E 7|E U AXEEE Z2[SHLLC

id int - AHEAL EEA D
= 2|E
posx Z3|8} DAt Sl= Coordinate®| QIA|HE
ref Z3|8t 1A} Sl= Coordinate?| 22 ZHEH
= O
0f 2| a3
DR_Error (DR_ERROR_TYPE) Pl=E9| HO|EHA 2F Al
DR_Error (DR_ERROR_VALUE) Rl=2| Zt0| FESIK| AZ Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) T2 ZH ZF Al
= Of X

pose_user1 = posx(10, 20, 30, 0, O, 0)
id_user = set_user_coord(pose_user1, ref=DR_BASE)

pose, ref = get_user_cart_coord(id_user)

=t

[

rk

od

Hof

set_user_cart_coord()
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set_desired_force(fd, dir, time, mod)

11.15 set_desired _force(fd, dir, time, mod)
= J|s
Mooz MHE ZtEH(set_ref coord() X)) 7|22 & MO 2, & MO &3 3 2877
AEMEIEE BYHLIC
. ol
s £
(Translational) & M& 374,
F float[6 0,0,0,0,0,0 ,
d oat[o] [ ' | Rotational) 2 E ME 374
1013 s & &l Xof
dir int[6] [0,0,0,0,0,0] . - .
00|™ gt B3k compliance A O
a2 FAIZ|=H A5 = ATt [sed
time float 0
=H2[ 0~1.0
DR_FC_MOD_ABS(0): EH|0f A| 25 &
MAMZy I 2(EOA) #=x
mod int DR_FC_MOD_ABS | DR_FC_MOD_REL(1): & X0 %x7|9|
MAMZIE 7|EC2 MIOfEQl 3ot
e
« 2|E
0 43
84 °%
= 02
ol 2] Moy

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

DR_Error (DR_ERROR_RUNTIME)
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DR_Error (DR_ERROR_STOP)

Z2OY M = Al

J gots)|

- release_force()
2k mod=D

g

- mod £ DR_FC_MOD REL 2 MHYslEzt: 5 AX|L}

~ 0"

MEHS}

[ e

FC_MOD_REL SM2

=3

=
e
M o
SHOl Alo] HEEE HEs| M B
M2 MHST HHOS AXIH, E3 YRjof 5 Mot
HBIAIZIS e HEBILIC

= OfH|

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)
# PAZIEA(Tool) 7|E22 A0 A

# Tool-z=Rt3F

H7to
=1 HATSD

B0 F=xot= Hte| et

ds St X0 ZEEEYHOl HehA| <

AMgtE gz

FA FEAME HMLUS

CHAE 0| 280! mod=DR_FC_MOD_REL

SAHOA HAXI/RIME

zero forceM|Of, Tool-z% EHE H|Of, LIHX|= Compliance X0

# Relative Force Mode 293t (7|28 7[E2| WY 23S H=510] LA A)

« 2+

—_ L

BYof

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
4 A9
0 43
S =
= 02
ofl 2| a3
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of2] i A|
DR_Error (DR_ERROR_STOP) m2OM Z4H Z2 Al
= OflH|

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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fetrl_dir=[0, 0, 1, 0, 0, 1]
set_desired_force(fd, dir=fctrl_dir, time=1.0)
movel(x3, v=10)

release_force(0.5)

release_compliance_ctrl()

. B3 YO

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|5
ZFO{Zl QK| MEHE =HQIBILICE while =& if 2D S AMESIO] ST =HES HHE Holsh &
UELILE axis, pos= YBZHEA|(ref) 7|F2 FHYT X Z=L|CH

- ol
ol NEL 712 T
axis
DR_AXIS_X: x&
axis int -
DR_AXIS_Y: y=
DR_AXIS_Z: z&
min float DR_COND_NONE | #|AZ}
max float DR_COND_NONE | %|CHZt
reference coordinate
DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: AFX} H9|
ol 7I&
mod int DR_MV_MOD_ABS | -+ DR_MV_MOD_ABS: ZE L}
DR_MV_MOD_REL: fCH
posx posx E£&=
pos . -
list (float[6]) position list
7 o]

- mod 7} DR_.MV_MOD_ABS ¢! Z%& ZO *IX| 7|ZL2 =elgtLCt
- mod 7t DR_.MV_MOD_REL Q! Z®+ pos 9| 7|E2 2 ZolgfL|Ct
* pos £ mod 7t DR_MV_MOD_REL 2! Z&<02t o|o|7} & L|Ct.
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. 2l
True ZHo| #
False ZH0| AHA

= 0fl 2
o2l 49

DR_Error (DR_ERROR_TYPE)

Q1450 GlOJEYE 27 A

DR_Error (DR_ERROR_VALUE)

ol=2| gto| RESHA| EE Al

DR_Error (DR_ERROR_RUNTIME)

C Extension ZE 02 &4 Al

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= OffH|

CON1= check_position_condition(DR_AXIS_X, min=-5, max=0, ref=DR_WORLD)

CON2= 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)

posx1l_(z) — 5

# posxl_ (z) —10<z <
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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! & MEfE =lgtL|ct T, Blo| "iak2 ngdstX| 4 AV|20H H WL CE while & if
ZAD B AHBSHO] ST RHES BtE =Holg £ JSULCH @ BF Al axise Y HEEA|(ref)
J|EL| B ol BHE FHFE Al axises & HBA 7|EQ ZHe 2LCt
= Ol
ol NEL 712 T
axis
DR_AXIS_X: x&=
DR_AXIS_Y: y=
axis int - - DR_AXIS_Z: z%&
DR_AXIS_A: x& 2|H™
DR_AXIS_B: y& 3|H
DR_AXIS_C: z& 3™
min float DR_COND_NONE | £[2Zf (min>0)
max float DR_COND_NONE | Z|CHZ} (max > 0)
reference coordinate
DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate
user coordinate: A2 X} HO|

- 3l

HA

True ZTHo| &

nx
o
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= oflel
o2l

DR_Error (DR_ERROR_TYPE)

29

Pl=S2| HOIHYE 2F Al

DR_Error (DR_ERROR_VALUE)

Rlsol 30| RESA ©E A

DR_Error (DR_ERROR_RUNTIME)

C Extension B& Of|2] &4 A

DR_Error (DR_ERROR_STOP)

Z2OY M = Al

= 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,
pconl = check_position_condition(DR_AXIS_X, min=0, max=0.1) # 0<x<0.1

if (fcon2 and pcon1):
break

ER-E

K

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
I 22 Aco|mEO KA ot FOIT QK| XM Zh Atoo| AEHES THOITHLICH BX| KA
o FO{TI RHA| Zte| Xjole YIE|E LHO|A HBHE HBE0f “AngleAxis’ 7|2 A0l

o

(rad THNE 2IEELICE XO[7F + O trueE, - 2O falseE ZIHSLICL A XIME 7|
o

=
TL2, FOT positionZ Lt XHO[7F +QIX| —QIX| =olgh M ARESLICH AR Ol2, KT LA
o
=

=
positiong O|&3t0] HX X[t XtO|7} + HEFQIX|, - BAQIX|E TEHSH 2 orientation limitO]
Ot =4S TS = UYSLICEH ESH while =& if ZAD S AFSI0 8T =HS HHE 2ol

o MinBt A3 Al: XtO|7} +0|™ True, -O|H False
o Min, Max A% Al: minZte| X}O|Z} -0|11, max X}O|Z7} +O|®H True, HFCH™ False

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

#o| -

min_posx <~ EEF
o] +

-

- ol
ol4 EL 7123k T
axis
) , DR_AXIS_A: x& 2|
axis int - N

DR_AXIS_B: y& 3™
DR_AXIS_C: z& 2|™

posx posx E&=

min - - ‘

list (float[6]) position list
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1d d/88

Hof 3¢ 7|EF ALEXF HO| 7]

e
posx posx E&
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|
ols 7I&
mod int DR_MV_MOD_ABS
DR_MV_MOD_ABS: E
= 2|E
True o] &
False 20| HA
= 02
ol < Ad
DR_Error (DR_ERROR_TYPE) =S92 HIOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=9| 20| FRIIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of3] 24 A

DR_Error (DR_ERROR_STOP)

TZ2OH X FB& 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 ZFEZ} posxc = posx(400,500,500,0,180,40)2! &<
# posx1 Rz=30 < posxc Rz=40 < posx2 Rz=600|2 2 CON1=True %t0| E L|LC}.
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check_orientation_condition(axis, min,

mayx, ref, mod)

CON2= check_orientation_condition(DR_AXIS_C, min=posx1)
# S Task ZFE7} posxc = posx(400,500,500,0,180,15)21 &L
# posx1 Rz= 30 > posxc Rz=150|2 2 CON2=False 20| & L|C}.

CON3= check_orientation_condition(DR_AXIS_C, max= posx2)

# X Task EtEZ} posxc = posx(400,500,500,0,180,75)2! &<

# posx1 Rz= 75 > posxc Rz = 600|222 CON2=False (0| & L|Ct.
- B3 BHO|
check_position_condition()/check_force_condition()/check_orientation_condition()

/set_ref coord()
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11.20 check_orientation_condition(axis, min, max, ref,

mod, pos)

= |5

SiM| 22 ACSO[HEO XMt 3|z #He| Xt0|of CHDt MEfE SHQITHLICH HXY XRtA|et 32
He|of CHSE KOl Ln2|F WEOA ZHHHEZ HEE| | “AngleAxis” 7|22 XtO| Zf(rad TF
2 2lHTLICE XtO|7F + ZfO|™ trueE, -3f0|H falseE ZIEHTILICE X XHME 7|ELE, F
O Zl positionzt 2|2t S| K07t +QIX| —QIX| =olgt I AFERILICH AR 0|2, o 7|F0|
El= positionO| A min, max2 2|12t BQIE AP0, SXf X[ Ato|7t + HEQIX|, - Eekol
X| EEFSE = orientation limit0f Cigt =HES TS 5 JASLICH £ while =& if ZHI &A
AHESHY BT =S HhE =olgt = UELICE

o MinBt A3 Al: XtO|7} +0|™ True, -O|H False

o Min, Max &3 Al: min2t2| X}O|Z} -0|11, max A}O|7} +0O|™ True, 21 BEICHO|™ False

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

EEF

Rads + MIN

<7 axis

Mz e =07 position OA HHE axis E 7|ELE, LM 2= HQ|(min, max)E

|
USrLICE QUKL ref Of 2t FO{T position 2| 7|& ZHEAZH FHsH & LICH

ol SEL 7|22 A

axis

axis DR _AXIS X: x= 3|H
DRAXIS_Y: y& 3|H
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check_orientation_condition(axis, min,

mayx, ref, mod, pos)

o1+ e 7|12

£l

DR_AXIS_Z: z= 3|H™

min float DR_COND_NONE | %23t
max float DR_COND_NONE | %[ciZt

reference coordinate

DR_BASE : base coordinate
ref int None + DR_WORLD : world coordinate
DR_TOOL : tool coordinate

user coordinate: AF2XF H9|

ol 7I&
mod int DR_MV_MOD_ABS
DR_MV_MOD_REL: AfCH
posx posx E&=
pos - L
list (float[6]) position list
= 2|
o a3
True ZHo| #
False 2ol HA
= 02
DR_Error (DR_ERROR_TYPE) Rl==2| HIOIHY 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Z40| FRSHA| %2 Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A

DR _Error (DR_ERROR_STOP) Z20 ZX BE Al

= OffH|

posx1 = posx(400,500,800,0,180,15)
CON1= check_orientation_condition(DR_AXIS_C, min=-5, mod=DR_MV_MOD_REL,
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pos=posx1, DR_WORLD)
# S Task ZFE7} posxc = posx(400,500,500,0,180,40) ¢ 42
# 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)

# oI Task EE7} posxc = posx(400,500,500,0,180,40) ¢ &<

# posxc Rz=40 > posx1 Rz=15 + (max=5) 0|22 CON1=False 0| &.

ER-E

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)
=I5
refin’ 7|& ZEA M EVE|E ‘pose_in’ Task ZHEZE ‘ref out’ 7|F ZFEA M ESEL|E Task
ZtHE H25Ho, EHL(Ct ofefol A0 CHet ZtEMet AAS XA ghL|Ch
o (refin) €5 7|& HEA — (refout) EE 7|F EEA

o (refin) RE 7|& EEAH — (ref out) HO|A 7|& ZEA

X

o (refin) €E 7|& HEAH — (refout) 8 7|& EE
o (ref in) EE 7|& ZEA — (ref out) AF2AL 7|& ZHE
o (ref_in) HIO|A 7|& ZtEA — (refout) EE 7|& ZHEA

« (ref_in) HO|& 7|F ZEA — (refout) HO|2 7|E ZH&A

£
o
[>
N
MM
[val

« (ref_in) tHEA — (refout) & 7|& ZHEA
o (ref_in) HIO|A 7|F ZEA — (refout) AHEAL 7|F ZHEA
. (refin) & 7|& XEZ — (refout) EE 7|& ZtEA

. (refin) & 7|& ZHEA — (refout) HO|A 7|& ZtEZ

m
N
HH
[2d]

. (ref_in) & PEA — (refout) & 7|& ZHEA|
. (refin) & 7|& ZHEA — (refout) AFEX} 7|& ZHEA
b A

. (ref_in) AFR X} 7|& ZHEA — (refout) HIO|A 7|& ZHEA

[al

o (ref_in) AFEX} 7|E EEA — (refout) EE 7|&E

o (ref_in) AL X} 7|& ZHEH — (refout) € 7|& ZtEA

o (ref_in) AFEAL 7| ZEBEA — (ref out) AFEXL 7|& ZHEA

| A
=
A+ =g 712 a9
pose_in posx - posx

Hat ™ reference coordinate
DR_BASE : base coordinate
ref_in float DR_COND_NONE | - DR_WORLD : world coordinate

DR_TOOL : tool coordinate

user coordinate: AF2Xt H9|

ref_out float DR_COND_NONE | 3 = reference coordinate
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DR_BASE : base coordinate
DR_WORLD : world coordinate
DR_TOOL : tool coordinate

user coordinate: At2A} H9|

pos posx
= 02
0f| 2| a9
DR_Error (DR_ERROR_TYPE) 59| HO|HYE 2F Al
DR_Error (DR_ERROR_VALUE) Rl=0| Z4o| FRSHA| %2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_STOP) Z20 ZH ZSE A
= Of| 5|

base_pos = posx(400,500,800,0,180,15)
# HO|A 7|F 9| Task EE7} base_pos = posx(400,500,800,0,180,15) 2 &<

tool_pos = coord_transform(base_pos, DR_BASE, DR_TOOL)

# HO|A 7|F=9| Task XtEQl base_pos & € 7|9 Task ZtEZ g
# &7 HHO e BatE E J7|F9| Task EE 2|H StH tool_pos O XME

. 2 FYO

set_user_cart_coord()/get_current_posx()/get_desired_posx()/set_ref _coord()
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12. A|AE st

12.1 ER Qc

12.1.1 set_robot_mode(robot_mode)

= 7S
22X Hoj7|el 28 RE(s/AE)E 28517 flet gLt & ZEOM 25 2
M FEO7L A8 ZtsoiAT +=3EE0 M= HZUAZE 7tsotH tHE fdl g5

REZ SHYUCL
ASRENME HYRAIZE E2710IH ¢ £ ZE2 SHLCL

=5 EE B

M

LED7} & Moz H&
2

s ZE: 22 LED7} 5}QF Mo

[ |

A
JIE

* ROBOT_MODE_MANUAL : 0

robot_mode int -
¢ ROBOT_MODE_AUTONOMOUS : 1
- 2
o0 a
0 43
ST Aoy
= Of X
#
set_robot mode(ROBOT_MODE_MANUAL) #=Z&% ZEE 52 EZ JMatehL|C}
#...
#..

set_robot_ mode(ROBOT_MODE_AUTONOMOUS) #2& ZEE Xt52ZEZ [™3t

=
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12.1.2 get_robot_mode()

= 7|5

22X Hozle X 28 2E

i
or
RLL
i
no
L2
10)
rir
%
+
o
I~
aml

AL
'?_l'r

none - - -
= 2|E
3 a9
ROBOT_MODE_MANUAL (0) S| 22 mEJF £=5QlLC}

ROBOT_MODE_AUTONOMOUS (1) | ®xf 22 ZEJ} XS QL|Ct

= O
#.

if get_robot_mode() = ROBOT_MODE_AUTONOMOUS:
set_robot_mode(ROBOT_MODE_AUTONOMOUS) #2& ZEE X52EZ ™3t

—
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12.1.3 get_last_alarm()

- Jls

22 MoZ|el 22 €7 28 g0= YL/

- %
Ho
HA O
= 2|E
23 HAIX] 2
0 : Info
level
1: Warning
2 : Alarm
group 21 HAIX] 38
index ozl 27 Ho
param o2t 2 7 m2to|E
= OflH|
#..

index = get_last_alarm().index
print(str(index))
#...
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12.1.4 set_safe_stop_reset_type(reset_type)

22 Hoj7|o] 28 AE| HEIl SAFE_STOP € A2, set_robot_control &+& 0|23}
A

B M3 0|3 AHEOR MMEls YO SHE Wolohy| Y UL 2
' +

= o
Z2aYo| MUY of£E Fo| U MY 4 Uom,

2Eg d90= of 282 FAEHCLL

reset_type int8 0 STOP : 1
RESUME : 2
- 2|H
2 My
0 =k
1 foR=3
= OffH|
#...

robot_state = get_robot_mode()
if robot_state == ROBOT_MODE_AUTONOMOUS:

set_safe_reset_type(SAFE_STOP_PROGRAM_RESUME);
#...
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12.1.5 set_robot_speed_mode(speed_mode)

sl
olr

22 MOoZ|oM X 2

oo
o
re
s
|.|'|
o
[n
i
nx
oA
iz
rE
oX
Ot
N
do
%
%
+
18]
-
o

AL
JIE

speed_mode int8 _ 0:

o
to
dn

0x
O

= Ofl x|
if get robot_speed mode() == SPEED_REDUCED_MODE:
#dS2E O|H F& £k HEZ HY
set_robot_speed_mode(SPEED_NORMAL_MODE)
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12.1.6 get_robot_speed_mode()

. 7]

oIr

22 Moo ol £ RE@EY BE, 45 2E) JES =5 gt EY
L|C.
IR
He
HA O
- 2

robot_speed 0: Mi

= Of A

if get_robot_speed mode() == SPEED_REDUCED_MODE:
#AS2E O|H P4 £ REZ HY
set_robot_speed_mode(SPEED_NORMAL_MODE)
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12.1.7 set_robot_system(robot_system)

sl
olr

2 MOZIoM SX 28 2R A2"E 28 W #HEoh| el gLt

AL
JIE

28 A2 M

robot_system int8 - 0 : Real
1: Virtual
= 2|

o
to
dn

0x
O

= OffH|

if(get_robot_system() != ROBOT_SYSTEM REAL):
/RS RE Tt
set_robot_system(ROBOT_SYSTEM_REAL)
else :
//do somting ..
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12.1.8 get_robot_system()

- 7

oIr

2 HMOZ|IoM SX 28 2R A2ES Sd0s Ut

- %

oo

HA O

= 2|E
2t 4y
0 Real
1 Virtual

= Of X

if get _robot_system() != ROBOT_SYSTEM REAL:
/IR ERE Tt
set_robot_system(ROBOT_SYSTEM REAL)

else:
//do somting ..
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12.1.9 get_robot_state()

- s

EX HOZ[ef ?xf 28 JEf YEE =QI5ts| fer YLt
IR

He

HA O
- 2

H
nx
od

: SAFE OFF

robot_state
 HY DA

g EA

ol=]

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:
# T8EE

# do something
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12.2.1 set_digital_output(index, val =None)

= Jls

ZAEEYQ CXE M =S UELZ| 2ot FFELLICL CIXE =3 YX2HO| HES

o =
W HAE =2 YL

- 9l

A+ el 712% 4%
HEEYO F&E 1/0 §F di=
o val QAZE AS ER:1 ~ 167HKX|2] =4t

index int - o val QIX7t Q18 A1 ~16,-1~-16
(¥+E ON, 5 OFF)
I/0 value

val int - e ON: 1

* OFF: 0

0 45
STU \gw
= 02|
DR_Error (DR_ERROR_TYPE) Q=52 HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| Y= Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2 0f2f &4 A

DR_Error (DR_ERROR_STOP) TZ2OH X FBFE A
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= O x|
set_digital_output(1, ON) #18 & ON
set_digital_output(16, OFF) #16H HE OFF
set_digital_output(3) #3H ©E ON (val QAX7} MErEl ZL2 L4 ON)
set_digital_output(-3) #39H HE OFF (val QA7 d2kEl 22 &5 OFF)
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12.2.2 get_digital_output(index)
= s

AEEO oM CIXE 28 JHE SISHCh

AL
" OI'I'

1~ 1677|'X|2| —i—XI'()lD:I, 5’-|E§FI__|0.” 78.7%}%

index /O o T #B o
- 2=
o ck
1 ON
0 OFF
ST A i
= 02|
ol 2] ck
DR_Error (DR_ERROR_TYPE) l=E2| HIOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) 214=0| 0] FRSIX| %S Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A

DR_Error (DR_ERROR_STOP) 202 24N SE A
= Off H|
out_state1 = get_digital_output(1) #1H T AN =22 HEf 47|
out_state1 = get_digital_output(8) #3H HHE X =3 e A7
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12.2.3

- Jls

HAES20 OXY Y3 FIOIN USE 22e7| 3 YHYRO= X ¥ B U

L|Ct.

get_digital_input(index)

mjo
o>

ol
= =9 21

1~ 167HK|2] =Ato|, HEZE2{0| F2tE

d -
Inaex int - /0 QI EE‘ H._"é
- 2
N g
1 ON
0 OFF
2432 A
= o2
ofl 2] 29

DR_Error (DR_ERROR_TYPE)

Pl+=S2| HOHYE 2F Al

DR_Error (DR_ERROR_VALUE)

ro
10

0| F=OHA|

52
mjo

- Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2 & 0f 2 2 A]

DR_Error (DR_ERROR_STOP)

TZ2OH X FB& A

= OffH|

in1 = get_digital_input(1)
in8 = get_digital_input(8)
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12.2.4 set_tool_digital_output(index, val=None)
= s
22 29 Mz E CIXE TEOA LHELZ| ¢zt BEELICH
- %
ol =Y 7|23 A
B2 20 HEE /0 HHE H=
e val 2IXt7t US d2: 1 ~ 67HK[e] =X}
index int -
e val QIX7t QS AL 1~6,-1~-6
(&= ON, &£ OFF)
val int - I/O value : E&3IIXl sh= 4t
7 gorg7]
val 242 MESIH, index QXS] B30 mat Y& ON, 4= OFF 7t ELIct
- 2[H
o Ad
0 a5
g+ °F
= 02
ol A4
DR_Error (DR_ERROR_TYPE) Ol~=o| HO|EE Q2 A
DR_Error (DR_ERROR_VALUE) Ol4=0| Zt0| SBEIR| LS Al

DR_Error (DR_ERROR_RUNTIME)

C Extension 2& Ofj2] 24 A

DR_Error (DR_ERROR_STOP)

ZOH M = Al

= Off X
set_tool_digital_outputs(1, ON) #=Z% 29| 1&# H& ON
set_tool_digital_output(6, OFF) #Z& 9| ¢t HHE OFF
set_tool_digital_output(3) #3H TH ON, val QXI7t ‘d2fEl 42 2= ON
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set_tool_digital_output(-3)

ROS ZE212iY OfF (v1.11)
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12.2.5 get_tool_digital_output(index)

22X £ 10 o ¥Xf 23 <HE ASLICL

o
Index int - 2& Tool /0 B HZ (1~6)
- 2=
o ck
1 ON
0 OFF
ST A i
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l=E2| HOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Q10| 0] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& 0Of2{ 24 A|
DR_Error (DR_ERROR_STOP) ZROH LM FTE Al
= O
out_state1= get_tool_digital_output(1)  #Tool 10 18 =& AEj 7|
out_state6= get_tool_digital_output(6)  #Tool 10 61 =& AE} 7|

Doosan Robotics



5
o
r

12.2.6 get_tool_digital_input(index)

22X 89 =& HXE BHAM 2227] fst SBZYLIC

—

A
=}
index int - 2& Tool /0 B HZ (1~6)
« 2|E
3 a9
1 ON
0 OFF
S Ay
= 02
of| 2| a9
DR_Error (DR_ERROR_TYPE) l=E09| HO|HYE 27 Al
DR_Error (DR_ERROR_VALUE) Ql=0| Z40| FESHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0Of|2] 24 A
DR_Error (DR_ERROR_STOP) D22 ZH ZE A
= Of| 5|
get_tool_digital_input(1) #Tool 10 €3 1H X 97|
get_tool_digital_input(6) #Tool 10 23 6H H™ 47|

ROS ZE212iY OfF (v1.11)



N
0
>
| >
(124
1123
4>

12.2.7 set_mode_analog_output(ch, mod )

= 7S
HEEZ OfH21 E0o| ot g =S AFEL O
|J\
ES
i =
¢ 1: channel 1
ch int -
e 2 : channel 2
analog io mode
mod int - e DR ANALOG CURRENT: MJ{ 2 E
o DR_ANALOG_VOLTAGE: ¢ 2E
- 2|H
3 a9
0 a43
ST =
= 02
of| 2| a9
DR_Error (DR_ERROR_TYPE) l=E09| HO|HYE 27 Al
DR_Error (DR_ERROR_VALUE) Ql=0| Z40| FESHA| A2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension & Of 2] 2 A
DR_Error (DR_ERROR_STOP) TR A ZF A
= Of X

# analog_output channel 12 & REZ MY

set_mode_analog_output(ch=1, mod=DR_ANALOG_CURRENT)

# analog_output channel 28 ¢ ZEZ MY

set_mode_analog_output(ch=2, mod=DR_ANALOG_VOLTAGE)
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12.2.8 set_mode_analog_input(ch, mod )

- Q%
ol Y 7| 2% Ay
¢ 1:channel 1
ch int -
e 2 :channel 2
analog io mode
mod int - o DR ANALOG_CURRENT: M& B2 E
o DR_ANALOG_VOLTAGE: ¢ 2E
. EI Eq
o 4%
0 45
S8 =
= 02
of| 2| a9
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) TR A ZF A
= Of| 5|

# analog input channel 18 & REZ HYT
set_mode_analog_input(ch=1, mod=DR_ANALOG_CURRENT)

# analog input channel 28 MY 2E= 4732

set_mode_analog_input(ch=2, mod=DR_ANALOG_VOLTAGE)

ROS ZE212iY OfF (v1.11)
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12.2.9 set_analog_output(ch, val)
= 7|5
ZAEEZEZ OIHED =30 siYst= k29 a2 SHELCH
14
i 7124
e 1: channel 1
ch int -
e 2 : channel 2
analog % 7}
val float - o M2 REQl Z2:40~200 [mA]
o MY ZEQI ZL:0~100[V]
- 2|H
4 A9
0 H3
ST Ay
= 0l
ol 2] Ad

DR_Error (DR_ERROR_TYPE)

DR_Error (DR_ERROR_VALUE)

DR_Error (DR_ERROR_RUNTIME)

DR_Error (DR_ERROR_STOP)

of
Z2OY M = Al

= O

set_mode_analog_output(ch=1,
mode
set_mode_analog_output(ch=2,

mode

mod=DR_ANALOG_CURRENT) #out ch1=current

mod=DR_ANALOG_VOLTAGE) #out ch1=voltage

set_analog_output(ch=1, val=5.2)  #channel 10 5.2 mA &%
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

31 channel 2| analog input %t

float o MF REQI A2:40~20.0 [mA]
o M 2EQI HL:0~100[V]
= 02
of| 2| a3
DR_Error (DR_ERROR_TYPE) l=E09| HO|HAE 27 Al
DR_Error (DR_ERROR_VALUE) Rl=0| Z4o| FRSHA| %2 Al
DR_Error (DR_ERROR_RUNTIME) C Extension 2& Of|2] 24 A
DR_Error (DR_ERROR_STOP) T2 ZH ZZ A
= Of 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 12| analog input A& 2t 97|
Vo

= get_analog_input(2) # channel 22| analog input M2 2t 97|

ROS ZE212iY OfF (v1.11)



13. 2 S g
13.1 Modbus

13.1.1 add_modbus_signal (ip, port, name, reg_type, index, value=0)

= 7|5

ModbusTCP2| AT &
sfiorstX| 2t E|X] HHH

ETLICE Modbus I/O0 B2 42 E|X[HHE /O set-up HFOIA HH
AHE0O| Of2{2 420l HAEE RIsiME 2 FHOE ALESHA|7| HHE
LICt. o] BHOIE AMEsto AMEs AL E[X] HEHEOM Modbus &3 Hw7t SESHA| SEEL

L Im o|n

Ct.
. ol
ol A= 71232 ay
ip string - modbusTCP & ip &
port int - modbusTCP & port
name string - modbus signal 0|
Modbus?| 41z Ef)
* DR_MODBUS_DIG_INPUT
reg_type int - * DR_MODBUS_DIG_OUTPUT
* DR_MODBUS_REG_INPUT
* DR_MODBUS_REG_OUTPUT
index int - Modbus signal®| index
typeO| DR_MODBUS_DIG_OUTPUT E&
value int 0 DR_MODBUS_REG_OUTPUTY [If & *347"
(2 9 ER0= FAIELLH
« 2|E

H
nx
o

5

0 45
o A M
S5 Ay
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= 02
DR_Error (DR_ERROR_TYPE) =59 HOIHE F Al
DR_Error (DR_ERROR_VALUE) Q10| Zfo] FRSIX| %S Al
DR_Error (DR_ERROR_RUNTIME) C Extension ZE Of3] i A|
DR_Error (DR_ERROR_STOP) Z2 08 ZH 2 A

= Of A

#Modbus 10 270 & HAStD HES &Est= OfH|

#Modbus 10 18 : IP 192.168.127.254, input 8&: "di1"~"di8", output 8%&:
"do1"~"do8"

#Modbus 10 2 : IP 192.168.127.253, input 8&: "di9"~"di16", output 8&:
"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 ZE212iY OfF (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
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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="d0o9",
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)
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13.1.2 del_modbus_signal (name)
= J|s
SEE Modbus| MZE AAIBILICE Modbus 1/0 2789 42 E[X| MEHE |/0 set-up OO0 A
A7dsor SHAITH E|X| HEE AREO| 032 20| HAEE fiMEt 2 HHOE ARESHA|7|
HFETLICE O] HHOE ARSIl MESH 22 E[X| HEHEOM Modbus 23 077t &K @
=i

name string - SZE& modbus 239l 0|5
« 2| E
3 a9
0 43
Sk =i
of| 2]
0f 2| a9
DR_Error (DR_ERROR_TYPE) Pl=E9| HO|EHAE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=2| Zt0| FESIKA| %S Al

DR_Error (DR_ERROR_RUNTIME) C Extension 2& 0|2 24 A

Z2O" 3H & Al

DR_Error (DR_ERROR_STOP)

of| |

# Modbus 10 2137} “di1”, "do1” B SE%|0 =0,

# 0] M= %%% ANIStOXE & 57| HE S AFETLICE .
del_modbus_signal("di1") #'di1" §™ S A

Doosan Robotics



Modbus

del_modbus_signal("do1") #"do1” 8™ S5 &K
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13.1.3 set_modbus_output(iobus, val)

= 7|5

2|F Modbus X[0f M=E WELIZ| 9l FZoYL|C

14
ol4d HED EC
iobus string - modbus O| S (TPOA] H7)
Modbus digital I/0 2 &2
¢« ON:1
value int - " OFF:0
Modbus analog I/0 ¢! &% value
« 2|H
3 ck:
0 d3
STU A f
= 02|
ol 2] Ck
DR_Error (DR_ERROR_TYPE) l=E2| HIOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql=0| Zt0| FRIIX| YUS Al
DR_Error (DR_ERROR_RUNTIME) C Extension Z& Of2{ 24 A|
DR_Error (DR_ERROR_STOP) D20 ZH & A

= OffH|

#Modbus digital I/07} HZE|0] R}, MBIt “dol1”, "do2" B SELN JYes 82
set_modbus_output("do1", ON)
set_modbus_output("do2", OFF)

#Modbus analog 1/07t FZE|O U, MBIt "regl”, 'reg2” 2 SEE|0 U&= 4
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set_modbus_output("reg1”, 10)
set_modbus_output("reg2"”, 24)
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13.1.4 get_modbus_input(iobus)
= 7|5
Modbus ZX[0|AM A= E gloj27| st oYLt
- ol
i3 e
iobus string modbus O|S(TPOIA H7H)
« 2| E
Oort Modbus Digital I/O0 21 Z< ON or OFF
Modbus Analog Z&9 &<
value
== PN E = e
ol 2
ol Ad
DR_Error (DR_ERROR_TYPE) l=E2 HIOIHYE 2F Al
DR_Error (DR_ERROR_VALUE) Ql4=9| 20| FRIIX| S Al
DR_Error (DR_ERROR_RUNTIME) C Extension & O3] A A
DR_Error (DR_ERROR_STOP) m2OM ZH Z2 Al

Of| &I

#Modbus digital /07 SHZE|0f Lm, A

get_modbus_input("di1")
get_modbus_input("di2")

#Modbus analog I/07} HZ &[0 U,

o
T

get_modbus_input("reg1")
get_modbus_input("reg2")

§7|_ ”di‘l”, udi2u E %EElo‘l E %’_(')_
|A_|§7|- ureg1u’ uregzu E %%Elo‘l IE 70:’
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