Doosan Robot

M0609 | M0617 | M1013 | M1509
A0509 | A0509s | A0912 | A0912s

ROS Programming
VERIE]

£
{ ‘
.

.
F\\-
A

[ 4

.-—_.._"_:-
|

Sl




@ Overview

1. Doosan ROS package A/l .cccocoevvviveeecieeeeeee e, 12
R Y V1 SO 12
2 Y o TR TTRRRRRTT 12
L3 A/l bbbttt 12
2. €0 [ U e 14
21 VIUBI MOOE ...ttt 14
22 REAIMOUE ..o bbbttt e 14
3. dsr_description ........coouiiiiiiiiii e 17
31 dsr_description <robot_ model>.launch ... 17
4. dsr_moveit_config ....ccooeiiiiiii 20
41 dSr_MOVEIL_CONMIG oo e 20
42 dSI_CONMIOl + MOVEIL ..o 22
43 MOVEIt COMMANEL .....ceeeieeiieieireeie et 24
5. dsr_launcher ... 26
o Ao 153 g F= 10 Vo = PSR 26
6. dSI_example ... 29
6.1  SINGIE RODOL ...t 30
2 11 11 (] oo S 33
G3C N ] 1] o< OSSPSR 36
64  MODIIE FODOL ... e 39

ROS T, nD ak! (vi11)



12 Doosan ROS package A

7. ST IMSOS it 42
7L TOPIC ettt e bbbt n e 42
711  RobotState.msg 42
712  RobotStopmsgy 48
713  RobotErormsg 49
714  LogAlammsgy 51
715  ModbusStatemsy 52
716  JogMuliAxismsg 53
72 SEIVICEIMOLON  ...oeeeeicieiieis ettt 54
721  Transsiv %
722  Fdnsv. 56
723  Ikinsv 57
724  SetRefCoordsiv 59
725  Movelointsv 60
726  Movelinesv 62
727  MoveJointx.siv 64
728  MoveCirclesv 66
729  MoveSplineJointsv 68
7210 MoveSplineTaskstv. 69
7211 MoveBlending.siv 72
7212 MoveSpiralsiv. 74
7213 MovePeriodicstv 76
7214 MoveWaitsiv. 79
7215 MovePausestv 80
7216 MoveResumesiv 81
7217 MoveStop.siv 82
7218 Jogsw. 83
7219 JogMuli.srv. 3
7220 CheckMoation.siv 85
7221 ChangeQOperationSpeed.siv 86
7222 EnableAlterMotion.siv 87

Doosan Robotics



Overview

7223 AlterMotion.stv.

7224
7225

73 Servicelsystem

731
732
733
734
735
736
737
738
739

74  Servicelaux_control

741
742
743
744
745
746
147
748
749
74.10
7411
7412
7413
7414
7415
74.16

88

DisableAlterMotion.siv 89
SetSingularityHandling.srv )
.................................................................................................. 91
GetRobotMode stv 91
SetRobotMode.siv 92
GetRobotSystem.siv 93
SetRobotSystem.srv. A
GetRobotSpeedMode.stv. %5
SetRobotSpeedMode.siv 2%
SetSafeStopResetTypesiv 97
GetCurentPose.siv 98
GetlastAlarm.siv. 9
....................................................................................... 101

GetControlMode.stv 101
GetControlSpace.siv. 102
GetCurrentPosj.siv 103
GetCurrentVelj.siv 104
GetDesiredPasjsiv. 105
GetDesiredVeljstv 106
GetCurrentPosx.siv. 107
GetCununtToolFlangePosx.stv. 108
GetCurrentVelx.siv 109
GetDesiredPosx.siv 110
GetDesiredVelx.siv. 111
GetCurrentSiolutionSpace siv. 112
GetCurrentRotm.stv. 113
GetJointTorquesiv 114
GetExtemalTorgque.siv 115
GetToolForce.siv. 116

ROS T, nD ak! (vi11)



12 Doosan ROS package A

15

76

1.7

7417 GetSolutionSpace.siv 117
7418 GetOrientationError.stv 118
SEIVICEAC vttt e 119
751  ConfigCreateTcp.siv 119
752  ConfigDeleteTcp.siv. 120
753  GetCurrentTcp.siv 121
754  SetCurentTcpsiv 122
755  SefToolShapestv 123
SEIVICEMOOI ...ttt 124
761  ConfigCreateToolsv 124
762  ConfigDeleteToolsiv. 125
763  GetCurrentTool.siv 126
764  SetCurrentTool.sv 127
765  SefToolShapestv 128
SEIVICEMOITE ...ttt 129
771  ParalelAxislsv 129
772  ParalelAdis2sv 130
773 AignAXis1siv 131
774  AignAxis2.siv 132
7.75  IsDoneBoltTightening.srv. 133
776  ReleaseComplanceCilsiv 134
7.7.7  TaskComplanceCtlsiv. 135
778  SetStffnessxsiv. 136
779  CalcCoordsiv 137
7710 SetUserCartCoordl.siv 139
7711  SetUserCartCoord2.siv 140
7712 SetUserCartCoord3siv 142
7713 OvenwriteUserCartCoord.siv 143
7.714 GetUserCartCoord.siv 144
7.715 SetDesiredForcesv 145
7.716 ReleaseForcesv 146

Doosan Robotics



Overview

7717
7718
7.7.19
7720
7721
7722
7.7.23

78 Servicelio

781
782
783
784
785
786
787
788
789
7810

79 Service/modbus

791
792
793
794

710 Service/drl

7101
7102
7103
7104
7105

7.11 Servicelgripper

CheckPositionCondition.srv 147
CheckForceCondition.srv 148
CheckOrientationCondition1.srv 149
CheckOrientationCondition2.srv 151
CoordTransform.stv 153
GetWorkpieceWeightstv 155
ResetWorkpieceWeightsrv 156
.......................................................................................................... 157
SetCtiBoxDigitalOutput.siv 157
GetCitiBoxDigitalOutputstv. 158
GetCtiBoxDigitallnput.stv 159
SetToolDigitalOutput.srv. 160
GetToolDigitalOutput.srv 161
GetTooDigitallntputsrv. 162
SetCtiBoxAnalogOutputType.stv. 163
SetCtiBoxAnaloginputType.srv 164
SetCtiBoxAnalogOutputsiv 165
GetCtiBoxAnaloglnputsiv 166
.............................................................................................. 167
ConfigCreateModbus.stv 167
ConfigDeleteModbus.siv 168
SetViodbusOutput.siv 169
GetModbulnputstv 170
........................................................................................................ 171
DriStartsiv 171
DriStop.siv 172
DriPausesiv 173
DriResume.stv 174
GetDriState.srv 175
................................................................................................ 176

ROS T, nD ak! (vi11)



@ 12 Doosan ROS package A

7111 SerialSendDaasiv 176
7112 RoboigMovesv 177

8. L M M Y 179
81 posj(ql=0, g2=0, g3=0, g4=0, g5=0, 46=0) ....ccsererrrrrerrrrrrrrirrrrererrererereenens 179
82 posx(x=0, y=0, z=0, W=0, P=0, rI=0) ....ccecerrererrrrrererrrerresereerereree e 180
83 trans(pos, delta, ref, ref_ OUL) ..o 181
84 posb(seg_type, posxl, posx2=None, radius=0)  ......ccccecerrrrerrrerererernenn 183
85  TKIN(POS, FET) .o 185
86 IKIN(POS, SOI_SPACE, IE) ..o 186
8.7 SEL VEI(VEI) et s 189
88  SEL _ACCI(ACCE) ..erveveereeiiririeiererie ettt 191
89  Set VEIX(V €l1, VEI2) ..o 193
810 SEL VEIX(VEI) et 195
811 Set _ACCX(ACCL, BCC2) ....coiveririeirerieirieieesie ettt s 197
S DT Vo (= oo TSR 199
813 SEL ICP(NAIME) ..ttt r e ens 201
814 set _ref C 00rd(COOIM) .....ccooririririeirieieririe et 202
S ST 1110V RS STRRS 203
8L MOVEI ...t 207
S 11101 SOOI 210
818 IMOVEC ...ttt e se e st e e e e e e e e e e b nnennenne 214
LSS I 101011 SO STS 220
SO 010V TSR 223
B2L MOVED ... 227
822 MOVE_SPITAl ...t 232
823 MOVE_PEIIOTIC ...t 235
S 00 OSSR 240
825 @IMOVEL ...t 243

Doosan Robotics



o

Overview

S G I 010 )] G 246
S 111010 =T o PPN 250
828 @IMOVES] ...ttt 253
829 BIMOVESX ... sn s e e nesn e s e e s resnennennesnennennennennennen 256
B30 AMIOVED ...ttt 260
831 @MOVE_SPIFAl ... 264
832 AMOVE_PEHOTIC ...ocveeeeieeeeeee et ee 267
833 MWA(IIMETO) ...eeeieiierieeee s 271
834 CheCK MOLION() voveeeeeeeeeiee et 273
S ST (0] o] (S A 1 100 =) IR 275
836 change_operation_sSpeed(SPeed)  .....cccirrirrrerrr s 277
837 enable_alter_motion(n,mode,ref limit_dPOS,limit dPOS _per)  ............. 279
838 alter_motion([X,Y,Z,X,IY,IZ]) oo s 282
839 disable_alter MOUON() ..ooeeeeeeeereeeee e 284
9. 0, 0d Y 286
& o T oo o1 1) I 40T (= ) 286
92 gt _CONMIOI_SPACE() .euervreeererieiririeirieie st 287
93 get_CUIMENE_POS)()  cvevvererrereeriereieste st st se e n e ne s 288
94  get CUImeNt_VEl() ..o 289
95 get_desSIred POS|() .eoereerereereereieereseesestee e ae e 290
96 get_desired VEL() .oeoeeeeececeeeesces e 291
9.7 get_Current_POSX(IE) ..o 292
98 get current_tool flange pPosX(ref) ..o 293
99 get _current_VeIX(Fef) ..o 294
9.10 get_desired_POSX(IEF) ....coieirrririreere s 296
911 get_desired VEIX(IEl) ..o 298
912 get_current_Solution_SPAce()  ..cccceeerererererereerere e s 300

ROS T, nD ak! (vi11)



@ 12 Doosan ROS package A

10.

11.

9.13 get_current_rotM(Ief) ....ooeeeeeeeeee s 301
S 7o T o 1| A (o0 [0 1= 302
915 get_external tOrQUE() . ..cccoeeerreeeerireeieire e 303
9.16 get _tool fOrCe(Ief) ..o e 304
9.17 get_SOlUtioN_SPACE(POS)  .vevveerrereerereeesieesreseeesre s e ssee e seesesse e esesaeessesaens 306
5 AL D DY " M Yo 307
101 get workpieCe WEIGNL()  ..ooveeeveeeeeeeeeesiee e 307
102 reset workpieCe_WEIGNE()  ...ovceoevereirireerere et 308
(OGRS (o] (= 1= ) PR SRRRS 309
104 set _tool_Shape(NamE) ... 310
105 set_singularity_handling(mode)  ........cerieireee e 311

I>E o, D, otm . Ko 313
111 parallel_axis(X1, X2, X3, aXiS, ref) ..o 313
112 parallel_axis(VeCt, axiS, IEf) ... 315
113 align_axis(x1, X2, X3, P0S, aXiS, I€f)  ...eceeeeeeereer e 317
114 align_axis(vect, pos, axis, ref) ..o 320
115 is_done_bolt_tightening(m=0, timeout=0, axiS=NoNe)  .......cccceverereruene. 322
116 release_compliance _Ctrl() ...coceeeeeeeeieeeeceeeee e 324
117 task_compliance _Ctrl(StX, tiME)  ...cocooveeiieeeeceree e 325
118 set StffNESSX(SX, IME) ..o 327
119 calc_coord(x1, x2, X3, X4, ref, Mod)  ...coveveeeeeeee 329
11.10set_user_cart_coord(pos, ref) ..o 331
1111 set _user_cart_coord(X1, X2, X3, POS, ref) .o 333
11.12set user_cart_coord(ul, V1, pos, ref) e 335
11.13overwrite_user_cart_coord(id, pos, ref) .o 337
11.24get_user_cart_ COOrd(id) ......coerriereirereese s 339

Doosan Robotics



o

Overview

11.15set_desired_force(fd, dir, ime, Mod) ..o 340
11.16release force(time=0) .........cccocrimiereiireienererere e enas 342
11.17check_position_condition(axis, min, max, ref, mod, pos)  ....cccceeereenns 344
11.18check_force_condition(axis, min, max, ref) ... 346
11.19check_orientation_condition(axis, min, max, ref, mod) ... 348
11.20check_orientation_condition(axis, min, max, re  f, mod, pos) ................. 351
1121 coord_transform(pose_in, ref in, ref out)  ...ccooeece e, 354
12. Ad T ettt 356
121 P P [ Ul oottt 356
1211 set robot mode(robot mode) 356
1212  get robot mode) 357
1213  get last alam() 358
1214 set safe stop reset type(reset type). 359
1215 set robot speed mode(speed mode) 360
1216  get robot speed mode(). 361
1217 set robot system(robot_system) 362
1218 get robot systemy) 363
1219  get robot_state() 364
522 T RS 365
1221 set digital output(index, val=None) 365
1222 et digital outputindex) 367
1223 get digital_input(index) 363
1224  set ool digital output(index, va=None) 369
1225 get tool digital outputindex). 371
1226 get tool digital inputindex) 372
1227 set mode analog_outputich, mod) 373
1228 set mode_analog_inputich, mod) 374

ROS T, nD ak! (vi11)



@ 12 Doosan ROS package A

1229 set analog output(ch, val) 375

12210 get analog_input(ch) 376

13. N A Y oo 377
B 1V 0T | o L1 R 377
1311 add modbus_signal (ip, port, name, reg type, index, value=0). 377

1312 del modbus_signal (name) 331

1313 set modbus_outputijobus, val) 383

1314 get modbus_input(iobus) 385

Doosan Robotics



Overview

1. Doosan ROS package A

11 Overview

A Doosan robotics ROS package

Doosan robotics ROS ntkEe ROSU/ A mu et L e @ — r
Nt URDFe @l £~ ~ Rviz, Gazebon + AAp+'Hf " % g, movelt +
t 0, o £ « A 1l e A g
12 a1 0
A System
Oo~s POE X86 AG F+i- vyo.
L AAp+HL — AK€V, & +H PO ' » yo.

A OS D ROS version

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

~

13 An
At a AA
Doosan robotics Github / A { dn 0 « E®@A Yl Qo

Github : https://github.com/doosan  -robotics/doosan -robot
AAn fL

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

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

$ cd /home/ <user> [catkin_ws/src

$ catkin_init_workspace

$ qgit 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.

ROS

T *

ed [ U

21 Virtual mode

A A

>n

At 7if+ "+ _ € K€, 1/ IEvitualmoden O Yo.
Adsr_launcher ™ § A mode 4= n virtual T £ A wo

Jka 0 ¥ A, default T virtual T £ sYwyo.

ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:=virtual
Avirtualmode T ROSlaunchA,= e 1T Adp$+ (DRCF | Ywo.

- Abp =|= (DRCF)— A : doosan-robot /common/bin/DRCF

Ari b:: ot Abg ¢ % Yo .

Roxti £t A, 11 | @ Ap+ " =€ Heg ‘' om 1 Qe
Hyo.
22 Real mode

A A

>a

AR i L e _ 1/ KErealmoden Qo yo.
Arealmode emm A/ E AL TF £€F F n 7 L wo .

At ‘iit*-"'y

Adsr_launcher ™ { A, mode:=real host:=192.168.127.100 port:=12345 T £ 7
Yo
ex> roslaunch dsr_launcher single_robot_gazebo.launch mode:= real
host:=192.168.127.100 port:=12345
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FLINEON

— Task_20190315_135113

e

End Effector

0

Workspace

Operation Chart

10453

Machine

0

@® Goal Counts

Servo Off
2019.04.11 10:48:58 AM

Peripheral

0

Device

@® oOperatedCounts @ Operated Time

2

s @b db i o o o db b oh b @b b b o
oo = a
" E oo (@\ Y° @ O)
Home Workcell Manager Task Builder Task Writer Status Jog Selling Power
Tw 22TP
A Ooec € TP 3 Setting ->Network/ A~ = IPP €32 & BAyo.
Cw - =
T LTI
* Cancel (=) Confirm
Cotkpit
Disabled B Suatic Addressy DHCP
B Password -
IP Address Swbnmt Mask
192 168 | 117 100 255 155 155 o
Controllor :.‘?-‘.;ul'_ ol ey Prefasred DNS Sarver
193 15.] 137 152 14l ¥
hal Alternative DNS Servar
Predefined Modbus
@ saleryParametes
TCOP/Robat Limits
Joint Speed Limits
=1 =
B T 8 B @ = B O
Mo sy Btting Perwrar
fw 23TPU>A g,, IP 4
A Network / A& sy £+, g IPP 4 °  F I ROSU/ A host:= ROBOT_IP
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Real mode
T Oeo

yo.

A ROS Control Node" £ & A H" o3 ,TPr £ 1’ + RO

A et $Et TP 3/1€ONEF ~ E %F AoYyo.

—» TRANSFER CONTROL

Et<vyo.

Transfer completed.

Toregain control, press the Withdraw button.
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3. dsr_description

31 dsr_description <robot_model>.launch

A A
A RvizO/ 1 oa@l -t~ | Joint_state publishern T8 yo.

A 1 &1y Joint_state_publishem I A

A b
M-SeriesTt i » @
. m0609, m0617, m1013, m1509
model - m1013
A-SeriesT i P Q@
. a0509
i &
color - white
. white or blue
gripper O o T/
gripper - none .none : gripper ¢ O -
. robotig_2f : robotiq two finger  » \
A 1

$ 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

3.1, B’ - =|= Rviz O/ T ¢’ Joint_state_publisher " T b1 H .
Joint_state_publisher n « i L e A
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dsr_description <robot_model>.launch

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

w 31RvizUr> PP
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dsr_moveit_config

4. dsr_moveit _config

41 dsr_moveit_config
A A
A RizO/ 1t na@l -t moveitl « 1 Let yo.

A AADFEHP T Cumm YO.

Tr all

. white or blue

$ 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

41, B’ ~ % Rviz0U/ T’ MotionPlanning T+ T 6 H .
MotionPlanning 1 s+ 7 L"0Oq7 . e A
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Iselet & =

et

D oisplays
» @ Global Options
» + clobal status: ok
> % cid
* 3 Motionlanning

b v Status: Ok
Move Group Namespace
Robot Deseription
Pianning Scene Topic
Scene Geometry
Scene Robot
Planning Request
Planning Metrics
» Planned Path

Add

3 MationPlanning

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

Planning Library

omMPL Planner Parameters

<unspecified>

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

[
o

robat_description
move_group/monitore.

Port: (33829 ;| | conneat
: [000
- [z00
31fps

w 4.1 Rviz + Movelt

L1 Doosan Robotics
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dsr_control + moveit

T *

42 dsr_control + mov eit
A A
A RizUO/ 11 pa@l
A Ap+

17 moveitl « 1 blet yo.

oWt RE TP T 4

A Ap¥

A b

® A k€ virtual mode ¢

- YO.

TP &%, IP
host 127.0.0.1 Ap+ :127.001
.OE TP ET, :192.168.127.100
Port 12345 AX @ port
T € mm 0 n
mode virtual -virtwal: " U € -
-real: £ € mm
M-SeriesTtr ° Q@
. m0609, m0617, m1013, m1509
model m1013 A-SeriesTtr ° Q@
.a0k09 T P @ (4 )
. m0609, m0617, m1013, m1509
Ti &
color white
. white or blue
gripper Q o T/
gripper none

.none : gripper ¢ O -

. robotiq_2f : robotiq two finger ~ » \
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4::  dsr_moveit_config

As 7

i

D oisplays
» @ clobal Options
» + clobal status: ok
» @ crid
* 3 MotionPlanning
+ + Status: Ok
Move Group Namespace
Robot Description robot_description
2 cene

» Scene Geometry
+ Scene Robot

» Pl
» Planned Path

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

Planning Library

<unspecified>

Warehouse

Host: [127.00.1 Port: (33829 | | connedt
Workspace

Center (xYZ): 0.00 0.00 : [000

Size (XY2), 200 2.00 - [z00
Reset

Add

<virtual mode >
$ roslaunch dsr_control dsr_moveit.launch model:=m0609 mode:=virtual
$ roslaunch dsr_control dsr_moveit.launch model:=m0617

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

<real mode >
» .. |Pdefalut=192.168.1 27.100, port = 12345
$ roslaunch dsr_control dsr_moveit.launch model:=m1509 host:=192.168.127.100

PP &

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

42 B’ ~ % RvizU/ 71’ MotionPlanning 14 T 5 H .

MotionPlanning 1 « 7L e A

ae

Topic move_groupjmonitore.

equest
etrics.

Planner Parameters

w 4.2 Rviz + dsr_control

Doosan Robotics



Movelt Commander

43 Movelt Commander
A A
A Moveit Commander 0 + 7Lt yo.
A A

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

-

Aes 0

<virtual mode >

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

$ ROS_NAMESPACE=/dsr0h1013 rosrun moveit_commander
moveit_commander_cmdline.py robot_description:=/dsr01 m21013/robot_description

> use arm

>goal0=[000000] # save the home position to variable "goal0"

>goall =[001.57 01.57 0] # save the target position to varialbe "goall" / 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 >

PP g, . IPdefalut=192.168.1 27.100, port = 12345
$ roslaunch dsr_control dsr_moveit.launch model:= a0509 host:=192.168.127.100

ROS T, nD ak! (vi11)
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mode:= real

$ ROS_NAMESPACE=/dsr040509 rosrun moveit_commander

moveit_commander_cmdline.py robot_description:=/dsr01 a0509/robot_description

> use arm
>goal0=[000000] # save the home position to variable "goal0"

>goall =[001.5701.57 0] # save the target position to varialoe "goall"/ 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.

ROS

T *

dsr_launcher

51 dsr_launcher

A A

A dsr_launcher n 40, i L "E yo.

A aC / § a Single Robot, Multi Robot, Gripper, mobile L4 o
yo.

A Multi Robot _ "EE Single Robot . "Efr
" HK MultiRobot | 'E 2bq TP/ b o £

n/*[f)Q'HT#_
.‘:‘n'"' e/ d‘|€A“E

L — CAl€ dsr_launcher/multi -robot*.launch Mo L a v s A~ ény
O.(ns, host,port, model YL £&1° oz - wo))
A dsr_launcher T &1, * ./ dIE dsr_example L rosrun 7 €A yo.

(O'E 95 L 6».dsr example L Vw A ényo))

A b
L yg m ek Ag
ROBOTname space
. single robot : dsr01
ns - dsr01 ) .
. multi robot: dsr01 S O\ &qT
dsr02, dsr03, dsr04 é
Ti £, IP
host - 127.0.0.1 . Ap$ :127.001
A E TP EF, :192.168.127.100
port - 12345 Ax @ port
TP €CmmP i
mode - virtual -virtual: " 0 € -
-real: £ € mm
model - m1013 M-Seriest f © @

nD AKT  (v111)



5 dsr_launcher

. m0609, m0617, m1013, m1509

A-SeriesTr ° Q@

. a0509

. T G
color - white .
. white or blue

gripper Q' o T/
gripper - none .none : gripper ¢ O -

. robotig_2f : robotiq two finger  »

Mobile robot O -

mobile - none .none: ¢ O«

.husky :husky » ¢ ® 1} Q.

-

Aes 1

<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, m101 3(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 T, nD ak! (vi11)



6::  dsr_example

6. dsr_example

A A
A dsr_launcher n 4 EY TF  / fFM TP € okN E° yo.
_ "EE 5».dsrlauncher L v w A ényo.))

«E TP .

A ot WL python 7 ==E Ht
- python i & — A : ~/catkin_ws/src/do osan-robot/dsr_example/py/scripts

Doosan Robotics















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































