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(6)

(7)

(8)

RTC

RTC
RTC
RTC

Java
OpenHRP3
Eclipse
OpenRTM-aist(Java )
OmniORB

PC

(O

Linux(Ubuntu Linux 10.04

RT

OpenRTM-aist-1.0.0-RELEASE(Java)

RTC
RTC
RTC

SmartPal

Java
Java RTC RT

1.6

OpenHRP3
OpenHRP3 (GrxUl)
3.0.8

Eclipse
Eclipse RTSystemEditor
3.4

OpenRTM-aist
OpenRTM-aist RTC
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2.RTC

2.1. RTC
2.1.1. RTC
arm_cartesian_fb_in armR joint_cmd_out
iKinema_result_in armL_joint_cmd_out
redundant_fb_in lumbar_cmd_out
joint_fb_in vehicle_cmd_out
status_in arm_cartesian_cmd_out
redundant_cmd_out
controller
toRedundancy
arml_service
armR_service
lumbar_service
vehicle_service
2 RTC
2.1.1.1.
1
2
1
arm_cartesian_fb_in TimedDoubleSeq
RTC
XyzR_out
[0] X [mm]
[1] y [mm]
[2] [mm]
3]  [11] 3%3
[12] X [mm]
[13] y [mm]
[14] [mm]
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[15] [23] 3x<3
iKinema_result_in TimedDoubleSeq
RTC
gref_out
[0] X [mm]
[1] y [mm]
[2] © [degree]
[3] rx
[degree]
[4] ry
[degree]
[5] rz
[degree]
[6] [12] J1 J7
[degree]
[13] [19] Ji1 J7
[degree]
[20] [22] [degree]
redundant fb_in TimedDoubleSeq
RTC
redun_cur_out
[0] X [mm]
[1] y [mm]
[2] © [deg]
[3] rx [deg]
[4] ry [deg]
[5] rz [deq]
[6] [deg]
[7] [deg]
joint_fb_in TimedDoubleSeq
X Y- o- .
RTC data_outl
[0] X [mm]
[1] y [mm]
[2] O [degree]
[3] rx
[degree]
[4] ry [degree]
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[5] rz
[degree]
(61 [12] J1 J7
[degree]
[13]
[14]  [20] J1 J7
[degree]
[21]
status_in TimedDoubleSeq RTC
RTC
status_out
[0]
[1]
armR_joint_cmd_out TimedJointPos
armL_joint_cmd_out TimedJointPos
lumbar_cmd_out TimedJointPos
vehicle_cmd_out TimedDoubleSeq
arm_cartesian_cmd_out TimedDoubleSeq
RTC
xXyzR_in
[0] x [mm]
[1] y [mm]
[2] z [mm]
3]  [11] 3%3
[12] X [mm]
[13] y [mm]
[14] [mm]
[15] [23] 3x<3
redundant_cmd_out TimedDoubleSeq
RTC
redun_ref_in
[0] X [mm]
[1] y [mm]
[2] O [degree]
[3] rx
[degree]
[4] ry
[degree]
[5] rz
[degree]
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[6] [degree]

[7] [degree]
2 RTC
controller IntegratedMotioninterface
armR_service ManipulatorCommonlInterface_Common RTC
armL_service ManipulatorCommonlInterface_Common RTC
lumbar_service Lumbarinterface_ Common RTC
vehicle_service RTC
toRedundancy RedundancyConfig RTC
2.1.1.2.
controller 3
RTC
3 controller
abort
clearAlarms

closeGripper

getActiveAlarm

getFeedbackCartesian

getFeedbackPosJoint

getGripperPos

getState

get\ersion

isMoving

isServoOn

moveCPHoldAbs

moveCPHoldRel

moveGripper

movelLinearCartesianAbs

movelLinearCartesianRel
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movePTPCartesianAbs

movePTPCartesianRel

moveUnitAbs

moveUnitRel

openGripper

pause

resetOriginalFrame

resume

selectRedundantAxes

servoOff

servoOn

setControlPointOffset

stop
2.1.2. RTC
data_in_1 double data outl
data_in_ 2 double data out2
data_in_3 double data out3
data_in_ 4 double
data_in_1 timedjoint
data_in_2_timedjoint
2.1.2.1.
4

data_in_1 double

TimedDoubleSeq

data_in_2 double

TimedDoubleSeq

data_in_3 double

TimedDoubleSeq

data_in_4 double

TimedDoubleSeq

data_in_1_timedjoint

TimedJointPos

data_in_2_timedjoint

TimedJointPos

data_outl TimedDoubleSeq
data_out2 TimedDoubleSeq
data_out3 TimedDoubleSeq

12
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2.1.3. RTC
data_in data outl
data out2
data out3
2.1.3.1.
5
5
data_in TimedDoubleSeq
data_outl TimedDoubleSeq
RTC
joint_fb_in
data_out2 TimedDoubleSeq
RTC
g_cur_in
data_out3 TimedDoubleSeq
2.1.4. RTC
RTC
2.2. RTC
2.2.1. RTC
joint fb_in joint_fb_out
joint_.cmd_in joint_ cmd_out
arm_service
2.2.1.1.
6
7

13
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joint_fb_in

TimedDoubleSeq

joint_cmd_in

TimedJointPos

joint_fb_out

TimedJointPos

joint_cmd_out

TimedDoubleSeq

arm_service

ManipulatorCommonInterface_Common

2.2.12.

armsService

8 armService

clearAlarms

getActiveAlarm

getFeedbackPosJoint

getManiplInfo

getSoftLimitJoint

getState

servoOFF

OFF

servoON

ON

setSoftLimitJoint

2.2.2. RTC

joint_fb_in

joint_ecmd_in

2.2.2.1.

14

joint_fb_out
joint_cmd_out
lumber_service

lumber common_service
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10

9
joint_fb_in TimedDoubleSeq
joint_cmd_in TimedJointPos
joint_fb_out TimedJointPos
joint_cmd_out TimedDoubleSeq

10

lumbar_service

LumbarUnit

lumbar_common_service

ExtAxes

2.2.2.2.

lumbarService

11 lumbar Service

11

clearAlarms

getActiveAlarm

getFeedbackPosJoint

getSoftLimitJoint

getState
servoOFF OEFE
servoON ON

setSoftLimitJoint

15
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2.2.3.SmartPalController

g_arm_ref_in g_cur_out
g_hand_ref_in d_hand_cur_out
dg_odv_ref in g_camera_out
g_cur_in g _ref out
image_in dg_ref out
ddg_ref out
image_out
2.2.3.1.
12
12
g_arm_ref_in TimedDoubleSeq
g_hand_ref_in TimedDoubleSeq
dg_odv_ref_in TimedDoubleSeq
g_cur_in TimedDoubleSeq
image_in TimedLongSeq
g_cur_out TimedDoubleSeq
g_hand_cur_out TimedDoubleSeq
g_camera_out TimedDoubleSeq
g_ref out TimedDoubleSeq
dq_ref out TimedDoubleSeq
ddg_ref_out TimedDoubleSeq
image_out TimedDoubleSeq
2.2.4_SmartPal
ddq_ref in g_cur_out
dg_ref in
g_refin

16
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2.24.1.

13 13
13
ddg_ref_in TimedDoubleSeq
dg_ref_in TimedDoubleSeq
g_ref_in TimedDoubleSeq
g_cur_out TimedDoubleSeq
2.3. RTC
2.3.1. RTC
RTC
position_fb_in client
cartesian fb in
2.3.1.1.
14
15
14
position_fb_in TimedDoubleSeq
caretsian_cmd_in TimedDoubleSeq
15

client

IntegratedMotionInterface

RTC

17
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3.1.
RTC PC

1. Java 3.1.1 Java

2. OpenHRP3 3.1.2 OpenHRP3

3. Eclipse 3.1.3 Eclipse

4. OpenRTM 3.1.4 OpenRTM-aist

5 RTC 3.1.5 RTC

6. RTC 3.1.6 RTC

3.1.7 RTC
3.1.1.Java
URL JDK( 1.6)

URL: http://www.oracle.com/technetwork/jp/java/javase/downloads/index.ntml?ssSourceSiteld=oc

omjp
3.1.2.0penHRP3

URL OpenHRP3 ver 3.0.8

URL: http://www.openrtp.jp/openhrp3/jp/download.html

URL: http://www.openrtp.jp/openhrp3/jp/install 3 0.html
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3.1.3.Eclipse
URL TOP GUI Eclipse3.4.2+RTSE+RTCB

Linux

URL: http://www.openrtm.org/openrtm/ja/content/openrtm-eclipse-tools-10-release

3.1.4.0penRTM-aist
URL OpenRTM-aist-Java-1.0.0-RELEASE OpenRTM-aist-Java-1.0.0-jar.zip

URL: http://www.openrtm.org/openrtm/ja/content/openrtm-aist-java-100-release

3.1.5. RTC
/redundancy_solution_package
3.1.6. RTC
RTC
3.15 3.1.6
/
|- /workspace RTC
|- ArmConnector RTC
|- DataCoupler RTC
|- DataDistributor RTC
|- IntegratedMotion RTC
|- IntegratedMotionClient RTC
|- LumbarConnector RTC
|- project GrxUl
|- run
|- /redundancy_solution_package RTC

19 RB1400295



3.1.7. RTC
Eclipse

3.1.6

Java
Java
OpenRTM-aist
JAR
OpenRTM-aist/1.0/jar
vecmath.jar
OpenHRP3

Eclipse

3.2.

3.2.1.
OpenHRP3(GrxuUl)

IntegratedMotion OK

IntegratedMotion

IntegratedMotion

JAR OpenRTM-aist
jar

OpenHRP-3.0.8/client/gui/Java3D/1.4.1/unix/lib/ext

( )lworkspace/project (OpenHRP3(GrxUl)

)/client/gui/project
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4.

4_.1.0penHRP3

4.1.1.0penHRP3
OpenHRP3(GrxUl)

workspace
hrp3.sh
$ cd workspace
$ ./hrp3.sh
hrp3.sh "OPENHRP3_HOME"
4.1.2.
(OpenHRP3(GrxUl) )lclient/gui/
project "SmartPal5.xml” 3 3D
[} <l |

L

il e

B bl W)

3 OpenHRP3(GrxUl)
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4.2.

4.2.1. RTC
RTC

redundancy_core.sh

$ cd workspace

$ ./redundancy_core.sh

redundancy_core.sh

4.2.2. RTC RTC
RTC
TC
sh

$ cd workspace/run
$ ./start.sh

4.2.3.
SmartPalController

smartpal.sh

$ cd workspace

$ ./smartpal.sh

workspace
RTC 3.1.5
RTC RTC RTC RTC R
workspace/run start.
workspace

22 RB1400295



4.3.

Eclipse RT System Editor 4 RTC
Activate
ol *System Diagram &3
IntegratedMotionClientQ
ArmConnector(

DataCouplerQ

ArmConnector]

SmartPal_controller0

LumbarConnectorQ

IntegratedMotion0

DataDistributor0

RedundancySolutionCore0

23
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4.4.

4.4.1.

—Servo——|

mov)_Rarmabs | mov]_Re

right [ left [ isHold

~MovelnitR_Armabs————

11 90

12 50

13 -80
J—

14

15 0 -

15 -80

J7 0

vel[deg/s] 100

accel[deg/s2] |10.0

[ send l

RTC
RTC
RTC 5
ON OFF
~Monitor
Status
2on?
servo|motion
~Feedback
~R_Jdoint————— rL_Joint ~R_Cartesian ~L_Cartesian
1 [57.29747 ||| |[153585722 | X 386.89496 | |x -69.93889
-316.49500 33850411
)2 |57.20747 |||12 |-7047589 | |¥ g
z 957.18796 |||z 777.04665
J3 |-68.75696 || |13 |-102.56247
r11 | 079720 r11 | 009887
J4 | 6875696 ||J4 |-97.97867 rlz |-059872 rl2 |-0.07036
15 |-2268d4873 | )5 |-107.14627 | (113 |007735 12 |003s1s
J6 |-57.29747 |||J6 [10027057 | |r21 |0.16238 r21 |-0.07127
22 |0.08925 22 |-099716
)7 |oooooo |17 |s443260 |||™° fes
r23 |-0.98268 r22 |ooz4s2
ry |0.00000 - | 0.00000
r31 |058146 r31 | 003432
0.00000 - | 0.00000
X r32 | 079506 r3z2 |-0.02702
y | 0.00000 -- | 0.00000 r33 |0.1s6838 r33 |-0.99905
th |0.00000 - | 0.00000 elb |13822542 | |elb |-62.01283

[serveOn] id: O comment: QK

Monitor Stop

[Pausel [Resume] [aburtl

[getstate] [get‘-.-"ersiun] [clearﬁ.larm] [getAI arm]

24
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4.5.

4 RTC

OpenHRP3(GrxUl) “start simulation”
““Restart the Controller®” ““No~”

Restart the Controller

L3
“ Controller 'SmartPal_controller’ may already exist.
Restart it ?
¥es Mo
RTC 5 "Monitor Start”
6 ’1ON1’
““servo””

6 "movJ_RArmAbs”

"send”

““motion””

OpenHRP3 3D
7
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CServo

OFF

oM
mov)_RAarmabs | mav. J_R,,t-

right [ left [] isHold

~MovelnitR_Armabs———
i a0
12 a0
13 -90
14 a0
15 ]
18 -90
17 ]
vel[deg/s] 100
accel[deg/s2] |10.0
l send

~Maonitor
Status
2o
servo|(maotion
~Feedback
~R_loint—————— rL_Joint ~R_Cartesian ~L_Cartesian
1N |57.29747 ||| |15355722 ||| 386.89496 | |x -69.93880
12 |57.20747 |12 |-7047589 |||¥ ~31649500 ] |y 338.69411
z 8957.18796 |||z 777.045865
13 [-6875695 |13 |-102.585247
r11 |0.79720 r11 |0.98587
14 |5275696 |14 |-97.97867
rlz |-058873 r12 |-0.07038
15 |-28684873 | |J5 |-10714627 | |12 |oo07735 r12 |oo0251s
J6 |-57.20747 ||[J6 |1o027057 |||r21 |016238 r21 |-007127
22 |0.08925 22 |-099716
)7 |oooooo | [J7 |s443260 |||"<° fes
r23 |-0.98268 r23 |0.0z245z
ry | 0.00000 -- | 0.00000
r31 |058148 r31 |0.0343z
x| 000000 - [©.00000 r3z |0.79596 r32 |-0.02702
y | 0.00000 -- | 0.00000 r33 | 015838 r33 [-000005
th |0.00000 -- | 0.00000 elb (13822542 | |elb |-62.01283
[servoOn] id: O comment: OK

Maonitor Stop

[Pausel [Resurnel [aburtl

[getstatel [get‘-.-"ersiunl [cleamlarml [getﬁnlarrnl

26
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30Wiew | OpenHRP | Text Editor
Ff.c-c-m - ('J L% ?%%/M?E@ | E c

&
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OpenHRP3

9

~Servo
RArmRel | movl_LArmAbs

right [ left [ isHold

~Movelnitl_Armabs————
11 90

12 -30

13 -0

14 -30

15 -50

15 30

J7 20
vel[deg/s] 100
accel[deg/s2] |10.0

[ send J

"movJ_LArmAbs”

"send”
3D
~Monitor
Status
2on?
servol|motion
-Feadback
~R_Jdoint————— rL_Joint ~R_Cartesian ~L_Cartesian
11 | 20.00000 | (11 | 80.00000 X 273.00000 | |x 98.56406
12 |6000000 |32 [-30.00000 [||¥ [33500000) |y (59949674
z 29267314 il 21347447
13 | -80.00000 || (13 | -80.00000
171 | 1.00000 r11 |D.99785
14 |90.00000 S| 3000000 r12 | -0.00000 r12 |-0.02901
15 |0.00000 (1145 |-60.00000 | /M3 |0.00000 r13 |-0.06204
16 |-anonoooll l1s | 20.00000 r21 | 0.00000 r21 (006810
"
17 | oooooo 17 | 2000000 r22 | 050000 r22 |081615
r£3 |[-0.88603 re3 |[0.853789
ry | 0.00000 -- 20.00000
r31 |0.00000 r31 |0.00728
20.00000 -- 20.00000
* r32 | 0885803 r3z2 |-0.85501
y [0.00000 -- [ 0.00000 r33 | 0.50000 r33a |0514691
th | 0.00000 -- 20.00000 alb 14216189 el -89 52982
[serveOn] id: O comment: QK

Monitor Stop

[Pausel [Resume] [aburtl

[getstate] [get‘-.-"ersiun] [clearﬁ.larm] [getAI arm]

28
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3DView | OpenHRP | Text Editor
Bllreom [v| |G 4 | SERLEEE = LIk
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10

"movLinearRel”

"right” "send”
OpenHRP3 3D
11
"isHold”
~Servo ~Maonitor
~Status
(on] ore e
servolmotion
aviinearAbs | movtinearRel oo -Feadback
~B_Joint———— rL_Joint ~R_Cartesian ~L_Cartesian
right [ left [] isHold ke et Y R
. 11 |e0.00000 | ()1 |s0.00000 | (% 275.00000 | |x 98.56406
~MoveLinearRel ——————
X 12 | 6000000 | 12 |-30.00000] ¥  [33500000] 1y [599.49674
y —_— —| |z 89267314 |||z 813.47441
J3 |-90.00000| 13 |-50.00000
z — —— | |r11 [1.00000 r11 | 099765
J4 | 90.00000 | |14 |-30.00000
r11 rl2 |-0.00000 ri2 |-0.02901
12 15 |0.00000 | |J5 [-60.00000| |r13 |0.00000 r13 |-0.06204
r13 J6 |-90.00000| 16 |30.00000 |/|r21 |C.00000 r21 |0.06810
o r22 | 050000 r22 |051615
re 17 |oooooo || |u7 |zo.oooo0 || CF =<
(22 ————|r23 |-0.86603 r22 |0.85379
ry |0.00000 -- | 0.00000
23 —— | |r31 |[0.00000 r31 | 000726
0.00000 -- | 0.00000
31 * r3z | 086603 r3z |-085601
32 y [D00000 |/-- 1000000 |r33 |0.50000 r33 | 051691
ra3 th |0.00000 -- | 0.00000 elb |142.16180 || elb |-59.52962
t vel[mm;/s] 100 [servocn] id: O comment: OK
r vel[deg/s] 100
t accel[mm,/s2]
r accel[deg/s2]
; 1 Monitor Stop
[ send ]

[Pausel [Resumel [abcrtl

[getState] [get‘-.-"ersicm] [cl earAIarml [getﬁu.larml

10
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[ 3DView | OpenHRP | Text Editor |

4 (Room |+ 14—}. el LA S S AR o B c

31 RB1400295



12

CServo

"selectRedun”

““lumbarRy””

selectRedun | mmﬂ_ineamtcl

elbowR
[ elbowL
O
[ wehiclex
] vehicley

[ vehicleTh

send

"send”
"elbowR” “lumbarRy”
~Maonitor
~5Status
il| @
servo|maotion
~Feedback
~R_Joint————— rL_Jloint ~R_Cartesian ~L_Cartesian
J1 |5811143 ||[)1 |sooo0000 | (% [475.00000 | |x  [129.28041
12 |59.31026 ||[12 |-20.00000] ¥ 335:00000] |y  [S99.49674
—_— ——— ||z 80267314 ||z 754.70642
13 |-20.05561 || |13 |-50.00000
— ——— 11 |1.00000 r11 | 0.90907
14 |894z085 || |14 |-30.00000 12 [6.00000 12 [ozea6s
15 |-059772 |15 |-60.00000| /13 |-000000 r13 | 016004
16 |-a5502320| 16 | 2000000 r21 | -0.00000 r21 | 008810
17 | 254074 17 | 2000000 r22 | Q.50000 r22 |051815
—_— ———||r23 |-086603 rz3 |0.85379
ry |2474737 |||-- |000000
— — ' r31 | 0.00000 r3l |-04174
X | 0.00000 - [©00000 r3z | 0.86603 r3z |-0.76525
¥y [ 0.00000 -- [ 000000 ra3 | 0.50000 r33 | 049541
th |0.00000 -- | 000000 alb 14436034 |||elb |-32.04080
[servoOn] id: O comment: OK

Manitor Stop

[Pause] [Resurne] [aburt]

[getstatel [get‘-.fersiunl [cl aarsl arm] [gethl arm]

12
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13

"movLinearRel”

"send”
OpenHRP3 3D
14 15
~Servo ~Maonitor
~Status
(on] ore e
§ servolmotion
wlinearabs | movlinearRel ~Feadback
~B_Joint———— rL_Joint ~R_Cartesian ~L_Cartesian
right [ left [] isHold - - - = -
X 475.00000 || |x 129.28041
Movel inearRal 11 |5211142 | |1 | 920.00000
X 100.0 12 |s50.31026 |12 [-30.00000 Y [3350C000j|ly 58949674
y —_— —| |z 89267314 |||z 754.70642
13 |-80.05561 | |13 |-50.00000
z — —— | |r11 [1.00000 r11 | 090907
J4 |894z2085 | |14 |-30.00000
11 N ° r12 |0.00000 r12 |-032468
12 15 |-059772 | |15 |-60.00000| |r13 |-0.00000 r13 |016004
r13 J6 |-9559230/(|J6 |30.00000 |[|r21 |-0.00000 r21 |0.06810
o r22 | 050000 r22 |051615
re 17 |284074 |17 |zo.00000 || °F =< -
(22 10 - — | |lr23 |-086602 r23 | 085379
ry |2474727 |||-{ |0.00000
23 — —— | |r31 |[0.00000 r31 |-041104
0.00000 -- | 0.00000
31 * r3z | 086603 r32 |-076525
32 y | 0.00000 -- | 0.00000 ra3 | 050000 ri3 | 049541
ra3 th |0.00000 -- | 0.00000 elb | 14436034 | elb |-32.04080
t vel[mm;/s] 100 [servocn] id: O comment: OK
r vel[deg/s] 100
t accel[mm,/s2]
r accel[deg/s2]
Monitor Stop
[ send l

[Pausel [Resumel [abcrtl

[getState] [get‘-.-"ersicm] [cl earAIarml [getﬁu.larml
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[ 3DView | OpenHRP | Test Editor |

BRoom [-] G5 3|+

1T | -

-0 | () = [ . C

14

Feedback

R_Jloint L_Jloint

J1 |29.75927 | |11 [90.00000
12 |66.01137 12 |-30.00000
13 |-79.52986 | (13 [-80.00000
4 |54.56702 | |14 [-30.00000
15 438418 15 |-60.00000
J& |-8636718 | |16 |30.00000
J7 1455499 J7 | 20.00000
ry |24.74737 - [ 0.00000

¥ 0.00000 - | 0.00000

¥ 0.00000 - | 0.00000
th | 0.00000 - [ 0.00000

15

R_Cartesian
| 575.00000 | |x

X

¥

z

r3l

32

r33

alk

L_Cartesian

|-335.00000 | |y

120267314 | |z

| 1.00000

| -0.00000
| 0.00000
| 0.00000
| 0.50000
| -0.86603
| -0.00000
| 0.86603

| 0.50000

| 151.88209

34

r3l
32

r33

@
o

|129.28041

|599.49674 |

| 754.70642 |

| 0.90907

| -0.38463
|016004
|ODGE'IO
|051615
|0853:9
| 041104
| -0.76525

|o49541

| -38.04080
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