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SEED-Noid ® BEi1E1E D IBfE
— = F I

$roslaunch seed r7_bringup moveit.launch

TIL—T DTN, WAWAEATHERLTLEI WL

J FEEoarbto—=—7Z2ZFHAWAZET, BELRY
IW—T7OEEAE 122 2ay FA—IILTZX S,
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Movelt!EH®DlaunchZ 7 4 )L SEED

rvicerobot Elements Device

Fpe

=4 38Tlx, RVizETORy b2 ERRICEIDT .
RVizTlZ, ARy FOEMEETRIG EZITH) T ENTZ 5,

FEZHBH D = Dlaunch 7 7 4 L DL E]

$roslaunch seed r7 bringup moveit.launch

Eile panels Help

) Interact | % Move Camera [ Select + = @
D pisplays [*]
» # Global Option:

» + Global Statu: :Ok
ri

3

robot_description
move_group/monitor...

Add
% MotionPlanning (=]
Context | Plannin: g | Manipulation = Scene Objects = Stored Scenes = Stored States |
Comman ds Query Options
plan Planning Group: Planning Time (s): | 5.0
head 7 Planning Attempts: | 10
Plan & Execute Start State: Velocity Scaling: 1.00
urrent> ~ | Accel scaling: 1.00
Goal State:

Use Cartesian Path

= SEED-NoidhZFxR/xE 71, Movelt!H 5t &

External Comm.

Path Constraints .
Replannin g

e SAFENTIREETRViIZAEEN T B,

Reset | Left-Click: Rotate. Right-Click: Show context menu.

SEED Solutions

Copyright THK CO.,LTD.2021. All rights reserved. 4
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eeeeeeeeeeeeeeeeeeeeeee

Movelt! ¥ Z=Z bt 2L —XOEEBAXETEIT A7-HI121%, UTD3ID
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Movelt! D E#E(2) SEED

SErvicerobot Elements Device

IBET ATz IR LED S, Movelt! TDOSEED-
NoidDENZ Z#REZZ L FL & .

File Panels Help

i) Interact | =¥ Move Camera Select 9 = @

2 pisplays [x]
» # Global Options
v Global Status: Ok
< Grid

¥ MotionPlanning v

» v Status: Ok

Move Group Namespace

Robot Description robot_description
Planning Scene Topic move_group/monitor...
Scene Geometry

Scene Robot

Planning Request

Planning Metrics

Planned Path

«v
<

vy v v v

Add
+ MotionPlanning [x]

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

Commands Query Options
Plan Planning Group: Plghning Time (s): 5.0 =
head 2 Plahning Attempts: | 10 =
Plan & Execute = ity scaling: 1.00 -
<current> M Accel, Scaling”
Goal State: .
Use Cartesi
REurenis - v Collision-a b N=1=] \ \ ree /\/ > E "C 7" \
R R —_
Approx IK S } ; d) \J \J T E |:|Il_,\ \J
External Co
Path Constraints .
Replanning
None hd

Sensor Positioning

Reset | Left-Click: Rotate. Right-Click: Show context menu.

31 fps|




ovelt! o E i SEED

SErvicerobot Elements Device

F—ILREKENIC L B FHDZEEIL, BEIZEHA L THIZLEITT, =
RICEEE L TIEEHFEINTULAEL,

Z 2T, BESTEANOEITE TOAHEEFN,

moveit.rviz* - RViz

File Panels Help

Move Camera

™ Interact

£ pisplays [x]
& Global Options
v’ Global Status: Ok
<@ Grid v
# MotionPlanning v
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitore...
» Scene Geometry
» Scene Robot
» Planning Request
» Planning Metrics
» Planned Path

-

« v~

Add 4
'+ MotionPlanning

Context = Planning  Manipulation = Scene Objects = Stored Scenes ~ Stored States 4

Planning Library

\Y
OMPL Planner Parameters - . N N D
RRTConnect ~ | longest_valid_segment... 0.005 O I O n a n n I n /r /
projection_evaluator joints(waist_y_joint,wai...
range [
type geometric::RRTConnect {/Em % _g— %
;: | :: .
Warehouse
Host: 127.0.0.1 Port: 33829 |+|| Connect
Workspace
Center (XY2): 0.00 < 0.00 +/0.00 =

Size (XY2): 2.00 S 2.00 < 2.00 v




MotionPlanning™ 14 > F 7 TO{E% SEED

SErvicerobot Elements Device

« [Plan] TI, MEFTE%ZITD.
e [Execute] TEELI-MEAXZBLE(EIT)T 5.
(ERRcaRy FABMET B, )

(x

nipulation = Scene Objects = Stored Scenes  Stored States = Status

¥ MotionPlanning

| %)
OMPL Planner Parameters . . . .
Context | Planning | Manipulation = Scene Objects Stored Scenes Stored States | Status
| RRTConnect - | |longest_valid_segment... 0.005 p
projection_evaluator joints(waist_y_joint,wai... Options
range 0 . . Ep—
type geometric::RRTConnect Planning Time (5):| 5.00 -
Planning Attempts:| 10.00 N
Warehouse

Velocity Scaling:| 1.00

- . \ : | — z
Host: [127.0.0.1 | Port: |33829 .|| Connect | P | a n % ce ?R Acceleration Scaling:| 1.00
Wo

pte | ] Allow Replanning
C P | . ﬁ AN % Fﬁ < : Clear octomap [} Allow Sensor Positioning
5 a n n | n g 7 F S ' ' [ allow External Comm.
- Path Constraints & use collision-Aware IK
@ RvizvisualToolsGui 0 | None - | [] Allow Approx IK Solutions
| Next || Continue || Break || Stop | Goal Tolerance: 0.00

| Reset | LeFt-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options.
<» RvizVisualToolsGui

(%

| Next | Continue Break Stop

HEx RO TH L, Iplan] 179 &,
BEMNEBED OIEEHLF ZDHEETH I THN S,
SEED Solutions




IVIotionPIanning'7 4 ¥ FYTOEE SEED

[Plan] AYIE

BICITHhND &, BFRENFRREIND.

Context = Planning = Manipulation = Scene ¢

Commands Query

IELLSHEENERTERWGEI, H%:Faﬁ

Plan Planning Group: j: %/—,l_\ é 7f/L 7;\ L \ O) T E *T'f_L% )P %

Execute

Plan and Execute

rarm_with_waist ~ E_a_ % .

Start State:

e BEHENTETIEE, ToA—Y 3y
<current> Y T‘Ej] % 75$E:$ é 7hz %
Gasocionss (7=72L, ZOERETIE, EBEOEEE

b

BIFRFE A R ThnTunay, )

rExecuteJ 7 ERT B &, =E

¥ MotionPlanning

Context | Planning | Manipula =, S

Comman ds Query E t % j:R
S xecute 7z 15
xecute

elect Goal State: Planning Attempts:| 10.00 N

Velocity Scaling:| 1.00
<random valid>

E 7b§\ S % Stop . Acceleration Scaling:| 1.00
0) /[T wlipdate,, [} Allow Replanning

Time: 0.482 [C] Allow Sensor Positioning

(RV | ZJ: T d A ;j— v/ l\ 0) = %Ej Cleat octomap ) Allow External com.

ICbRREND.

Path Constraints [ Use Collision-Aware IK
) None - [] Allow Approx IK Solutions

Goal Tolerance: 0.00 .
& RvizVisualToolsGui *
Nexk Continue Break Stop
- ]

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




MotionPlanning ® 3l SEED

SErvicerobot Elements Device

moveit.rviz* - RViz @ = = ) 482280k 1515 3%

3 Dpisplays ®
= | _Planning | rarm_with_torso 2
L3 Show Workspace a
9 Query Start State

L@J Query Goal State &

Interactive Marker Size 0

. Start State Color 0; 255;0

! Start State Alpha 1

= Goal State Color 250; 128; 0

1< Goal State Alpha 1
— Colliding Link Color M 255;0;0
' Joint Violation Color M 255; 0; 255

» Planning Metrics

RV T
= Add
¥ MotionPlanning *
Context Planniw Manipulation = Scene Objects Stored Scenes = Stored States Status
Planning Library
OMPL Planner Parameters
RRTConnect - | longest_valid_segment... 0.005
projection_evaluator joints(ankle_joint,ankle...
range 0
type geometric::RRTConnect
Warehouse
Host: |127.0.0.1 Port: | 33829 Connect
Workspace
Center (XYZ): 0.00 - |0.00 . |0.00 Z
Size (XYZ): 2.00 . | 2.00 - 12.00 2
< RvizVisualToolsGui x
Next Continue Break Stop
-
b M Reset 31 fps




MoveltlicH1F 3 7 IL—TEE SEED

+ MotionPlanning %]

Context = Planning | Manipulation - Scene Objects ~ Stored Scenes  Stored States 4

Commands Query Options
Plan Planning Group: Planning Time (s): | 5.00 P
larm_with_waist ~ | planning Attempts: | 10.00 =

art State: Velocity Scaling: 1.00 v
<current> =

Plan and Execute

Acceleration Scaling: ' 1.00 v
Goal State: Allow Replanning
<current> = Allow Sensor Positioning
Clear octomap Allow External Comm.
Use Cartesian Path
Path Constraints v Use Collision-Aware IK
None -4 Allow Approx IK Solutions
Goal Tolerance: 0.00 -

BB T AN —TA2BTEL T, JI—TEZEEETDONLPH
| Ejj iB fd\ C\f_ %Eﬁn/u—a_ %
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Python/ — K TCOE®—< 3 V4R
Movelt!d 7 1« > Ruhn, FELGB{FETEIZTE 57, &l 7-
ST, BALEL L,

TN JLEIS EE(C++’€>JAVA)7§L EIZEET, Python’y
EDR7 YT ML, FRICET-ZEE - RANTZTHDT,
PythonTE—>avBERD/ — R&2/EKT 5.

N—R &5/ — FDIERK
Python® / — FIZLLITF DT 4 L7 M UICHERT 5.

~/ros/melodic/src/seed r7_ros_pkg/seed r7_samples/scripts

L&, X7 U7 bOERIZPYythonD/EEICHEVNE T DT, EHEARK
BERDIZDWTIE, BEPythonlZ DWTHANRTLLAZX 0,

13



7FA FA/ — FoER1) SEED

ITT4KT, T 7 7ML EERT 5.

$gedit moveit_tutoriall.py

LU, ZOT77ANLEZZBZENOWVWAWNWARE—2 3 &R
1T .

BEl
HIZEZHANTWAES T
J — FZ2Epk L, BI{EIREL
‘@_—J:, main():

rospy.init_node("moveit_tutorial_node")

print("Movelt! tutorial node is created!!")

_name__=='_ main__":

main()
rospy.ROSInterruptException:




7T X MR/ — FDEK(2)
EB10/ — FAERTE D, BIFRTATS,
BT ORI/ — FICRiTHERE 52 3.

$chmod +x moveit_tutoriall.py

LUTFORICTAMNRB/ —F&ZETT 2. (X— I FIILE2{EREE))
X — I

X—FI2

$rosrun seed r7_samples moveit_tutoriall.py

KX — I FIL2 T, “Movelt! tutorial node is created!!” & FT‘RIREI NN
IZOK.

15



Python/ — FFIF D 7- & D %5 (1) SEED

Python/ — Fh o B8Ry FZEHT720H1C, ARy POFEHLER
PFNELHIC, RVZOEBRFEALET 3,
FHEOBIERAA VX7 1 —ADEE

™) Interact | ¥ Move Camera [ Select F =y ®y

1 Displays
v ¥ MotionPlanning )
» " Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitor...
» Scene Geometry
» Scene Robot
¥ Planning Request
Planning Group rarm_with_waist
show Workspace B
T ol Y

i~y
Query Goal State %)
. srvesimrerS; !I l
Start State Color Ml o:255:0
Add Duplicate Remove Rename

“Query Goal State"®F = v 7 Z AT
(FLILERENTVNEHORL EABERD, )




Python/ — F#IF D 7- & @ #4ii5 (2) SEED
ARy fDFEBEXRE FIT5HFAICEHET)

OFRy FABBLTWSEDLRICCULWO T, &EX%A I,
BELAEWEDIZT B,

| Interact | % Move Camera  [_J Select T =y ®
£ pisplays -
v 3 MotionPlanning :
b+ Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitor...

+ Scene Geometry

¥ Scene Robot

Show Robot Visual
| P AL ;!

Robot Alpha

> Links
# Planning Request
» Plannina Metrics

Add Duplicate Remove Rename

“Robot Alpha"%#“1"ICEE T 5,

2
2 ’\
i |
| 8




Python/ — FFIA D 7= ¥ D #(E(3) SEED

BBEERFOT = A—2 3 v DIL—TDEIE
BEERBEOT A= avEIL—7LARWVE S ITHKRE.
") Interact | "$° Move Camera [ Select =, @

B Displays )
» Scene Robot :
» Planning Request
» Planning Metrics
v Planned Path
Trajectory Topic move_group/display ...
Show Robot Visual i
Show Robot Collision ]
Robot Alpha 0.5
Loop Animation &
O T m———
Trail Step Size 1
Interrupt Display ]
Robot Color M 150: 50: 150
| Add | Duplicate Remove Rename

“Loop Animation"®F = v 7 & 4T
FIvIaNTIET, 7ZA=aryPL—T7LEVWEDIZEH S,
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AEERTT S/ — FEK SEED

SErvicerobot Elements Device

7 A L2 Emoveit_tutorial2.py& 9 5.

4
(Zhe, &) OBEEAEEZRT~T 5/ — F Z1FAL

rarm = moveit_commander.MoveGroupCommander("rarm")

rospy
math

copy
moveit_commander
moveit_msgs.msg

geometry_msgs.msg Quaternion, Pose, PoseStamped, Vector3

main():

rospy.init_node("moveit_tutorial_node")

robot = moveit_commander.RobotCommander()

"Robot Groups:", robot.get_group_names()
"Robot State:", robot.get_current_state()

larm = moveit_commander.MoveGroupCommander("larm")
upper_body = moveit_commander.MoveGroupCommander("upper_body")

rarm_with_waist = moveit_commander.MoveGroupCommander('rarm_with_waist")

"Right Arm Group Joint Names:", robot.get_joint_names("rarm")

"Left Arm Group Joint Names:", robot.get_joint_names("larm")

"Upper Body Group Joint Names:", robot.get_joint_names("upper_body")

"Right Arm with Waist Group Joint Names:", robot.get_joint_names("rarm_with_waist")
name__=='_main_"

main()

rospy.ROSInterruptException:

BE 1HH0DEB




/ — FoES5(GELR2) SEED

SErvicerobot Elements Device

BB L 7=/ — FICEE9 2R 2 U ISR,
(BBOBEH, EBIZDWTHERR)

#ORY bAEFO/IL—TH—EFR K (RVizCEELEZTIL—T)
print "Robot groups:", robot.get _group_names()

#OR Y b DIRIEDIFER DR
print "Robot state:", robot.get_current_state()

#HEBID 7 IIV—7% [rarm] & L CTE&E
rarm = moveit_commander.MoveGroupCommander("rarm")

# (ABD) BEEOEEH L OIEED—ERTR

print "RARM Joint names:", robot.get_joint_names("rarm") I




/ — FOcE) & BH{EIREE

B L7/ — FOEMERIEE 21T . b, SEFERL 7=/ — K4,
BEEIAEAXR KT AT Aa0T, ARy MIBMEL AL,

X — 7]

$roslaunch seed r7 bringup moveit.launch
LI, ®—2F)11F, Eidoa~vwy FAETINTWS EIRE.
RX— I FIL2

$rosrun seed r7_samples moveit_tutorial2.py

R—IFN2I2HEVT, REOKER ENRRSNTUNILIESR
ICBIELTWD, TOLDICEELLIL—TDERZIET S
ZENTES.
RRSNICNBED L, ZHOREER LIBEE=HRT 5.

21



BEDOREEAEZ T 5/ — FIER SEED

= 7 7 1 L% Emoveit_tutorial3.py & 9 5.

//\

EH&BODTb HE 2t EEDAEICEET 5/ — N EERT 5.

SEE2H D D

joint_goal = upper_body.get_current_joint_values()

AR ki FAVAN i in range(0, len(joint_goal)):

oo &\% DE /] - :

Py joint_goal[i] = O
math joint_goal[6] = -
COopy joint_goal[16] = -
moveit_commander upper_body.go(joint_goal, wait=True)
moveit_msgs.msg

geometry_msgs.msg import Quaternion, Pose, PoseStamped, Vector3

joint_goal = rarm.get_current_joint_values()

joint_goal[3] =-1.57
f main():

"Right Arm:", rarm.go(joint_goal, wait = True)
rospy.init_node("moveit_tutorial_node")

"Right Arm Joint Status:", rarm.get_current_joint_values()
robot = moveit_commander.RobotCommander()

name__ =='_main__
- "Robot Groups:", robot.get_group_names()

"Robot State:", robot.get_current_state() main()

rospy.ROSInterruptException:
rarm = moveit_commander.MoveGroupCommander("rarm") o b e SA
ZDY 7T, F4BEEISER

upper_body = moveit_commander.MoveGroupCommander("upper_body") ,

larm = moveit_commander.MoveGroupCommander('larm")

rarm_with_waist = moveit_commander.MoveGroupCommander("rarm_with_waist") '




/ —FofEHR GEE3) SEED

SErvicerobot Elements Device

# IRE DS E = BRE

joint_goal = rarm.get_current_joint_values()

# FoOBEEAE%-90[degl ICERTE

# SEED-NoidicH 172 4 FEBOEE (00w A T)IEA
# AEOBMIIZCTYORD, 7 TCAHEIRTE.
joint_goal[3] = -1.57

Riaght Arm Group Joint Mames: ['r_shoulder p joint', 'r_shoulder r_ joint', 'r_shoulder y joint',
'r elbow joint'|, 'r wrist y joint', 'r_wrist p joint', 'r wrist r joint', 'r_eef grasp joint']

# FEEL/-EEAETCENT
print "Right Arm:", rarm.go(joint_goal, wait = True)

# IRIEOREEAEZBRE

print "Right Arm Joint Status:", rarm.get_current_joint_values()

4




/ — F DicE) & ENEIREL SEED
X— I FI)L2
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LBDEZICOWT SEED
Lxl?q:d) BE ClE, TidDEnx2ZE LAaWTHHAL £1.

robot = moveit_commander.RobotCommander()
rospy scene = moveit_commander.PlanningScenelnterface()
math
copy "Robot Groups:", robot.get_group_names()

moveit_commander "Robot State:", robot.get_current_state()
moveit_msgs.msg
geometry_msgs.msg Quaternion, Pose, PoseStamped, Vector3
tf.transformations quaternion_from_euler rarm = moveit_commander.MoveGroupCommander('rarm")
seed_r7_ros_controller.srv ’ larm = moveit_commander.MoveGroupCommander("larm")
upper_body = moveit_commander.MoveGroupCommander('upper_body")

rarm_with_waist = moveit_commander.MoveGroupCommander("rarm_with_waist")

SLEEP_TIME =
joint_goal = upper_body.get_current_joint_values()

i in range(0, len(joint_goal)):
f euler_to_quaternion(role, pitch, yaw): o g. ( G ~goal))
q = quaternion_from_euler(role, pitch, yaw) Joint_goalli] =

Quaternion(q[0], q[1], q[2], q[3]) joint_goall6] = -

joint_goal[16] = -
upper_body.go(joint_goal, wait=True)

main():

rospy.init_node("moveit_tutorial_node") J//( |§_¢ — L—

—

moveit_tutorial_template.py _name_=="_main_ S R EEm
C\:_ L/TEI:/—LE{/\ m.ai"()

rospy.ROSInterruptException:




LIBDEZICOWT
TNECOBEEEEII, R—IF L2 oFBELET

/12

1 2HDXZ—I )L TMovelt!lxzieEgIL, O 1D0DOX—I L
T, 1ERkL7-/ —Fx&EEL L7

<T7ANESIIZBEBBICEDE-7 7 M ILEZEIBEL TLIEE L,

X — 7]

$roslaunch seed r7 bringup moveit.launch

X—FIL2

$rosrun seed r7_samples <7 7 4 L& >

26



HER OB % RRICEL T SEED

CNFEFTOEETIE, 1D20BEIOAEHHTEETH-1=H, EH
DA RIFICEINT & H2EZ D,

EE A 7 7 4 L Emoveit tutoriald.py& 4 5.
e, A+ iE, E¥5xREFICHET 5.

joint_goal = upper_body.get_current_joint_values()
larm.set_end_effector_link("|_eef pick_link")

joint_goal = larm.get_current_joint_values() joint_goal[0] = 0

joint_goal[6] = -2.3
joint_goal[16] = -2.3
"Upper Body:", upper_body.go(joint_goal, wait = True)

joint_goal[3] = -1.57
"Left Arm:", larm.go(joint_goal, wait = True )

joint_goal = rarm_with_waist.get_current_joint_values()

joint_goal[0] = 1.0

joint_goal[6] =-1.0
"Right Arm with Waist:", rarm_with_waist.go(joint_goal, wait = True)

(ERNCZ 7THNEN>TWBDT, FOEEIELTLLEEWL, )




EBEHOEE ZRARICEIDT (R SEED

eeeeeeeeeeeeeeeeeeeeeeeeee

COEETIEEL TWARSIL, BEE2TERRLEZEBHRICKE-,TW
F3. £ aA v DR ;t—%;tl,&b%%o&:?%@f“ EhS)E
=iz, 0, 1, 2. .. LT, #ALLA-VEHFOESAZIETET .

EEI DR H L VIEEH

# e

Right Arm Group Joint Names: ['r_shoulder p joint', 'r_shoulder r joint', 'r_shoulder y joint',

'r_elbow _joint', 'r_wrist y joint', 'r_wrist p joint', 'r_wrist r_joint', 'r_eef grasp_joint']
Pasd i/
i

Left Arm Group Joint Names: ['l shoulder p joint', 'l shoulder r_ joint', 'l shoulder y joint',
1 elbow joint', 'L wrist y joint', 'L wrist p joint', 'l wrist r_ joint', 'l eef grasp_joint']

tH5

Upper Body Group Joint Names: ['waist y joint', 'waist p joint', 'waist r joint', 'l shoulder p_
joint', 'l shoulder_r_ joint', 'l shoulder_y joint', 'l elbow joint', 'L wrist y joint', 'l wrist

_p_joint', 'L wrist r_joint', 'l _eef grasp_joint', 'neck_ y joint', 'neck p_ joint', 'neck r_ joint
', 'r_shoulder p joint', 'r_shoulder r_ joint', 'r_shoulder y joint', 'r_elbow joint', 'r wrist y
_joint', 'r_wrist p joint', 'r_wrist r_joint', 'r_eef grasp joint']

FEBIIEEIOBENLZWNTTH, 2% 1EOBYTEEL TWA7SIT T,
Zax BNIXE ZoBEEArbhbhrBEIERBWNET.

T J I @
T |
j 11°/ j DIUCIONS Copyright THK CO.,LTD.2021. Al rights reserved. 28
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BEAOI—FRFAELLERTETWSEE, UTOLHICBIEL £9.




FREEZIEEL THHLIT SEED
EFRICY 2L —x7zdHT 5551, AERELY IETFLMUE
ERRELTEMEIE R Z A E WD, ZZTEHFROBEMER
AZEEL THEIETHS.
g 7 7 14 I)LZlEmoveit_tutorialb.py& 5.
00— N D&

pose_goal = Pose() # EBOIYFL7 17 XIEREHTE
rarm.set_end_effector link("r_eef pick_link")

EF

pose_goal.orientation.w = 1.0
pose_goal.position.x = 0.4 . N . e pan
# BIEAE - B ZHEINT 228D %

pose_goal.position.y = -0.25
pose goal = Pose()

pose_goal.position.z = 1.2
rarm.set_pose_target(pose_goal)

# BIZERBAE V4 —ZZF 2 (Xy,z,Ww) TEE
# GELLIFARDZ L, )
pose goal.orientation.w = 1.0

rarm.go(wait=True)
"Right Arm Pose:"

", rarm.get_current_pose().pose

# BRUBEZER

pose _goal.position.x = 0.4
rarm_with_waist.set_end_effector_link("r_eef_pick_link")

pose_goal = Pose() # BREUEZZZtEv b

pose_goal.orientation.w = 1.0 rarm.set_pose_ta rget(pose_goal)
pose_goal.position.x = 0.8

pose_goal.position.y = -0.2 # v hLT Eﬂﬁf_u_’jz*“’( @J VAR
pose_goal.position.z = 1.2 print "RARM",rarm.go(wait=True)
rarm_with_waist.set_pose_target(pose_goal)

rarm_with_waist.go(wait = True) # iﬁj—@{il_/ﬁz*n% ,Jiliﬂ_—\

"Right Arm with Waist Pose:" print "RARM Pose:",rarm.get_current_pose().pose
" rarm_with_waist.get_current_pose().pose
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FIFE L, FICBEFHTAROEICHINZEITTWar-7-h, =
2L, BEYZEET AL EOBENT, MEITEFHBICHETET 5N
ETCHD, £ T, ZITIHE—FVSNLEHEE LT, BRNEZ
AWT, FEOBEBAE - RBF TR TIT< Az EET 5.

. . rarm_with_waist.set_end_effector_link("r_eef pick_link")
7 /f }l/% Limovelt_tutor|a|6py pose_goal = Pose()

pose_goal.orientation.w = 1.0

i 5'611'[ E K 5{-\, 7& EI:E‘ A—I_IE L/ T , pose_goal.pos?tion.x =0.8

pose_goal.position.y = -0.2

E%‘%$}LET < _ t 12 L — & % pose_goal.position.z = 1.2

rarm_with_waist.set_pose_target(pose_goal)

Ej] 71-’)\ a rarm_with_waist.go(wait = True)

waypoints = []

wpose = rarm_with_waist.get_current_pose().pose
wpose.position.z +=-1*0.1
waypoints.append(copy.deepcopy(wpose))
wpose.position.y += 1*0.1
waypoints.append(copy.deepcopy(wpose))
wpose.position.z += 1*0.1
waypoints.append(copy.deepcopy(wpose))
wpose.position.y +=-1%0.1
waypoints.append(copy.deepcopy(wpose))

(plan, fraction) = rarm_with_waist.compute_cartesian_path(waypoints, 0.01, 0.0)

s E e D ‘ I“‘i "CARTESIAN", rarm_with_waist.execute(plan, wait=True)
]
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fEEx L7-a— FOmE
# BESY X NEERK

waypoints = []

# IWEOCABMOAE - 2B =S
wpose = rarm_with_waist.get_current_pose().pose

# zER(IC-0.1D M WHBAERR 2 RHARICHTE

# (BBEOEALXZIAOLNDLIIS, 01&ELTWE, )
wpose.position.z += -1 * 0.1
waypoints.append(copy.deepcopy(wpose))

# ERNBTITE.
# 2ZBD5|#1%0.011%. XA IEERT
(plan, fraction) = rarm_with_waist.compute_cartesian_path(waypoints,0.01,0.0)

# 1T
print "CARTESIAN",rarm_with_waist.execute(plan, wait=True)
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O 7 7 14 IL% Emoveit_tutorial7.py& 3 5.
WEHRBCBEL TH D, FEO2HAHR(EREL, ), BIOAMEICHE
*=L, ARLITOZERAIIRS.

pose_goal.orientation = euler_to_quaternion(-1.57, O, 0)

rarm_with_waist.set_end_effector_link("r_eef pick link") pose_goal.position.x = 0.4

pose_goal = Pose() pose_goal.position.y = -0.2

pose_goal.orientation = euler_to_quaternion(-1.57, O, 0) pose_goal.position.z = 1.2

pose_goal.position.x = 0.8 rarm_with_waist.set_pose_target(pose_goal)

pose_goal.position.y = -0.2 rarm_with_waist.go(wait = True)

pose_goal.position.z =

rarm_with_waist.set_pose_target(pose_goal)

scene.remove_attached_object(eef_link, name=box_name)
rospy.sleep(SLEEP_TIME)

rarm_with_waist.go(wait = True)
rospy.sleep(SLEEP_TIME®3)

joint_goal = upper_body.get_current_joint_values()

box_name = "box

box_pose = PoseStamped() riin range(0, len(joint_goal)):

box_pose.header.frame_id = "r_eef pick_link’ Jjoint_goalli] = 0
box_pose.pose.orientation = euler_to_quaternion(0,0,0) Jjoint_goal[6] = -3
scene.add_box(box_name, box_pose, size=(0.03, 0.03, 0.03)) Jjoint_goal[16] = -3

rospy.sleep(SLEEP_TIME) upper_body.go(joint_goal, wait=True)

scene.remove_world_object(box_name)

grasping_group = rarm_with_waist

touch_links = robot.get_link_names(group=grasping_group)
eef_link = rarm_with_waist.get_end_effector_link()
scene.attach_box(eef _link, box_name, touch_links=touch_links)
rospy.sleep(SLEEP_TIME)
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e L7-a0— FoomeE

# FAT—ABHIOIF—RF U ANEEWEITS
pose_goal.orientation = euler_to_quaternion(-1.57,0,0)

# >—> (RVizTRZATW3REZA) TEDI-OHDHEH
scene = moveit_commander.PlanningScenelnterface()

# Ry IR (v o7y KT L—XOWRY)) DOFE
box _name = "box"

box_pose = PoseStamped()

box_pose.header.frame_id = "r_eef_pick_link"
box_pose.pose.orientation = euler_to_quaternion(0,0,0)

# > —> FITRy 7 X A&B
scene.add_box(box_name, box_pose, size=(0.03, 0.03, 0.03))

# ZITlE YU EEFEOLOHICR) =T
rospy.sleep(SLEEP_TIME)
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