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J1 J7 +Gr(
3kg
J1l -45 180
J2 -110 15
[degree] J3 -120 120
J4 -2 130
J5 -120 120
J6 -16.5 45
J7 -90 60
G -57.9 1.9
J1 178
[degree/s] J2 247
J3 247
J4 247
J5 247
J6 180
J7 180
J1 130
(W] J2 70
J3 70
J4 70
J5 70
J6 22
J7 22
9kg
RJ) B R
P—©
B-B J6,J7
R J3) 2 )
R J5)
B 4O |
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2.3.

2.3.1.

J1 + direction

J2 + direction

J3 + direction

J4 + direction
J6 Angle 55< —

J5 + direction

J7Angle 45<
J7+ direction
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2.3.2.

setControlPointOffset(5.3.17 )

A /\

2
[degree]
Jl 0
J2 0
J3 0
J4 90
J5
J6
J7
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X[mm] 355.89 355.89
y[mm] 0 0
z[mm] -270 -270
rx[degree] 0 -180
ry[degree] 0 0
rz[degree] 0 0
elbow[degree] -90 90
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2.4.

o ( PC )
® Ethernet
° RTC
® Java
® Eclipse
® OpenRTM-aist(Java )
® OmniORB
® FTP
(1) PC
RTC PC
( 3.1PC ) HDD 500MB
PC Eclipse
HDD 500MB
(2) Ethernet
PC Ethernet Ethernet
HUB
Ethernet 10BASE 100BASE
3 RTC
RTC RTC

(4) Java

Java RTC RT

1.6

(5) Eclipse

Eclipse RT SystemEditor

( 3. )
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(6) OpenRTM-aist

OpenRTM-aist RTC 1.0.0
(7) omniORB
omniORB NameService RT
( 4.1.2 )
(8) FTP
PC RTC
2.5.
SmartPal ( 9 A ( 8
9 B)
OFF
4.6
SmartPal
8
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2.6.

SmartPal 48.0[V]
10

10

ON

SmartPal OFF
SmartPal

( )
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2.7.

3.0V 200

OFF

Tel :093-571-6026
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3.1.PC
PC

1. Java 3.1.1 Java

2. omniORB 3.1.2 omniORB

3. Eclipse 3.1.3 Eclipse

4. OpenRTM 3.1.4 OpenRTM-aist

5. 3.15

RTC
PC

6. FTP 3.1.6 FTP

3.1.1.Java
URL JDK( 1.6)

URL.: http://java.sun.com/javase/ja/6/download.html
URL

URL.: http://java.sun.com/javase/ja/6/webnotes/install/index.html
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3.1.2.omniORB

CD-ROM URL omniORB omniORB-4.1.2-x86_win32_vc8.zip

URL: http://sourceforge.net/projects/omniorb/

PATH
< >¥omniORB-4.1.2¥bin¥x86_win32
< >¥omniORB-4.1.2¥log

““omniORB.cfg”> CD-ROM
< >¥0omniORB-4.1.2

OMNINAMES_LOGDIR

< >¥omniORB-4.1.2¥log

OMNIORB_CONFIG

< >¥omniORB-4.1.2¥omniORB.cfg

3.1.3.Eclipse
URL TOP

Windows

Eclipse3.4.2+RTSE+RTCB

(C:¥Program Files )

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.msi
URL: http://www.openrtm.org/openrtm/ja/content/openrtm-aist-java-100-release
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3.1.5.
RTC
PC

RTC

"ArmUnitRTC_Binary.zip"

3.1.6.FTP
FTP

fmk
fmk

“192.168.11.70”

PC

ZIP
PC

" ArmUnitRTC_Binary.zip"

(RTC)

FTP
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3.1.7.
PC IP IP (
11.xx") (“255.255.255.0”) ( 11) CORBA
PC "192.168.11.70"
IP "192.168.11.70"
IP 192.168.11.73

4 0—H TP HEOI0M T«

iR |FEL | SEEERE
RS
‘ ES Broadcom 440x 104100 Inteerated Gontn ‘ THRS G

R R OIR B REALE T Ok

B Microsaft Fop b I—hENSA Pt

8Bl Microsoft s M —2BZP Il AEE
42003 rak A5Ta-35

28 |
P agbToT oL ENTOR BN, P REREe AR TS ENT

Sa RN O RS R0 DR et et it
[ f#r o

] e O PELAEEEMIANTTH0)

@D P PELARESE:

P PELAT: [ 19z 168 11 70 |

peE ST | 255 285 255 0 |
|

7721k = b1 (O |

& RM DNS H =5 —DT L A EFESE:
{BSE DNS H—)i—Fx | |
8 DNS - i—{a | |

T T

11

3.2.omniNamesServer

"192.168.

del %OMNINAMES_LOGDIR%¥*.*/Q

omninames -start 5005

[ 1-1 ] omniNamesStart.bat
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4.

4_1_Ethernet

Ethernet
4.2.
3.2
4.3.Eclipse
PC

PC Ethernet

omniNamesStart.bat
ON

Eclipse
( 12)

EO-naa—0-5Fr—

— 22 3 2 MRR

Eclipza S0 (1, Tr=f3 02 FIEINE D T =1 0080 o 3L
AR - DR - L D LT R RL TG

=820 R EAE ~|

CIZ TRt 70l e LTIERAL, SHECOERERTLGOIL)

[ ox || ®etn |

12
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4.4.

4.4_1.ArmServiceConsumer
ArmServiceConsumer
"C¥RTC¥RTCWrapArmUnit¥bin¥ArmServiceConsumer_Right.bat
ArmServiceConsumer_Left.bat
13

ArmsService

| getState | | clearAlarms getActivellarm | | getFeedbackPos | | getManipinfo

| servoOn || servoff setJointSoftLimit || getJointSofLimit |
| sethccelTimeCarlesian... | | setAccelTimeJoint... | | setSpeedCariesian... | | setSpeedJoint... | | sethtaxSpeedCariesian... |
| setMaxSpeed.Joint... | | moveP TPJointAbs... | | movePTPJointRel... | | closeGripper | | openGripper |
| moveGripper... | | petFeedbackPosCartesian | | movePTPCartesianAbs... | | movePTPCartesianRel... | | pause |
| resume | | selControlPointOffset... | | stop | | selBaseOfTset... | | setMinAccelTimeCariesia... |
| setMinfccelTimeJoint... | | getBaseOffsel | | getMaxSpeedCartesian | | getiaxSpeedJoin | | getMinAccelTimeCartesian |
| getMinAccelTimeJoint | | getSoftLimitCartesian | | moveLinearCartesianibs... | | moveLinearCarfesianRel... | | setSofiLimitCartesian |

| sqLotE—3ar |

+| [ Feed hack{Data Port)
J1 [deq]
J2 [dey]
J3 [dey]
J4 [deg]
J5 [de]
J6 [deq]
|
J7 [deg]
Gr [deg]
Clear || Exit |

13 ArmService
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4.5.

Eclipse

NameServiceView

NameServiceView

SystemDiagram

RTSystemEditor

& K—ARHTTERK %]

e CVS AT M= ThA70-5—
&) Java (T
o) Java OB
5 Java %88

g3 RTC Builder

G BT Swstem Editor
EUF - LEIHA
BT el

o TS LR
[Equ =2

14 RTSystemEditor

192.168.11.70:5005
Add Name Server

& Gonnect Name Server @

Ao L =P ELARA LT

| 02 168.11.70:6005

w | ¢ fddresz:Port)

ok | [ #Feutu |

15

ArmServiceConsumer0_Right/rtc

SystemDiagram
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SystemDiagram [ I
OK

A= rFOTP  LEA LTI,

ez

@

Hame ; !!HrmOnmmnnServiceGnnsu mer_rightar mServicel. ManipulatorCommonlnterface_CommonProvider i

[ ok J[ ®stn |

16

Port Profile

SystemDiagram All Activate

OK

-,

MER)

JrlE REE TEF-RN @ 7

éi\“‘@éﬂ'ﬁj‘?

T W= oo P QT T

O¥IoHE  JITE D W ALZHH)
:; :l" t.l.‘:‘

5 77 RT System E_ |
g% BTC Builder & Java

I RepositoryV | @ Name Servi 32 = O
it < - £

= AT 192716811.70:5005

10 ArmServiceConsumer0_Right|rtc

- [7] GripperL|

E [?] GripperR]

50 leftarmServicel|ric

- [2] Lumbar|

- [2] Mrpl |

-~ [2] MrpRy

- [2] Mohility|ParameterSetting

- [7] Mability|Unit

50 rightarmServicel|rc

5 VehicleServiceProviderDlrtc

@ [ weTareet|host cxt

il *System Diagram EZS‘" L

S0l =g\ 20

=

B mSery icelonEums

il

rightar mServicel

FE[ Cont 27 T Man |ﬂ0u:um']n Exe |g RT L‘| =

Compaonenthk GontigurationSet: |

£ si=a1lll HllEE

R
T

17

ArmsService

ArmService 5

Activate
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| getState | | clearAlarms | | getictivedlarm | | getFeedbackPos | | getManipinfo |
| servoOn || servoff [ setJointSoftLimit || getJointSoftLimit |
(WidaeCommand |

sethccelTimeCartesian... | | setAccelTimeJoint... | | setSpeedCartesian... | | setSpeedJoint... | | setMaxSpeedCartesian...

setMaxSpeed.Joint...

moveP TP.JointAbs...

movePTP.JointRel...

closeGripper

openGripper

|
|
| moveGripper...
|
|
|

getFeedbackPosCartesian || movePTPCartesianAbs... || movePTPCartesianRel... || pause |
resume || setControlPointOffset... || stop || setBaseOffset... || setMinAccelTimeCartesia... |
setMinAccelTimedJoint... || getBaseOffset || getMaxSpeedCartesian || getiaxSpeed.Joint || getMinAccelTimeCartesian |
getMinAccelTimeJoint || getSoftLimitCartesian || moveLinearCartesianibs... || moveLinearCarfesianRel... || setSoftLimitCartesian... |
| #fLobE—var |
4| Feed back({Data Port)
J1 -3.8054 [deg]
J2 -0.0020 [deg]
J3 -0.0000 [deg]
J4 -0.0518 [deg]
J5 0.0005 [deg]
|| J6 11.7879 [deg]
= a7 0.0019 [deg]
Gr 0.8083 [deg]
Clear || Exit |
18 ArmService
OFF
SmartPal OFF
4.2
Eclipse
4.3Eclipse 4.4 4.5
ArmsService
ArmService ClearAlarm
ArmService ServoOn
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5.

5.1.ArmService

ArmsService

19

[ getState

clearlarms

getictivellarm

| | getFeedbackPos

getianipinfo |

| servoOn

servoOff

setJointSoftLimit

|[ getJointSoftLimit

| MiddleCommand

setAccelTimeCartesian...

setAccelTimeJoint...

setSpeedCartesian... | |

setSpeedJoint..

setMaxSpeedCartesian...

| |
| setMaxSpeed.Joint... | | movePTPJaintbs... | | movePTPJointRel... | | closeGripper | | openGripper |
| MoveGripper... | | getFeedbackPosCartesian | | movePTPCariesianAbs... | | movePTPCartesianRel... | | pause |
| resume | | setControlPoimtOffset... | | stop | | setBaseOffset... | | setMinAccelTimeCartesia... |
| setMinAccelTimeJoint... | | getBaseOffset | | getiaxSpeedCartesian | | getMaxSpeedJoint | | getMinAccelTimeCartesian |
| getMinAccelTimeJoint. | | getSoftLimitCartesian | | moveLinearCartesianibs... | | moveLinearCartesianRel... | | setSoftLimitCartesian... |

Shafyleit bt le

4| Feed backi{Data Port)

M -8.8059 [deg]
J2 -0.0020 [deg]
J3 -0.0000 [deg]
\ |94 -0.0518 [deg]
/ J5 0.0005 [deg]
| | J6 117879 [deq]
= | 0.0019 [deg]
Gr 08083 [deq]
/r Clear | | Exit |

19 ArmService
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5.2.

5.2.1.servoOn

5.2.2.servoOff

5.2.3.getFeedbackPosJoint

[degree]

5.2.4._clearAlarms

5.2.5.getActiveAlarm

5.2.6.getManiplinfo

manufactur
type
axisNum
cmdCycle
isGripper

5.2.7.getSoftLimitJoint
[degree]

5.2.8._getState

[ms]

false

0x01 On
0x02
0x04
0x08 Move
0x10
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5.2.9.

5.3.

5.3.1.

5.3.2

5.3.3.

5.3.4.

5.3.5.

5.3.6.

5.3.7.

setSoftLimitJoint

setAccelTimeCartesian

.setAccelTimeJoint

setSpeedCartesian

setSpeedJoint

[

[

[s]

[s]

]

]

setMaxSpeedCartesian

setMaxSpeedJoint

movePTPJointAbs

setMaxSpeedJoint

)><setSpeedJoint

setAccelTimeJoint

| £/ movePTP.JointAbs

Axis

J1
Jz2
J3
J4
J5
J6
J7

double
double
double
double
double
double

double

[ n.o000] [deg)
[ 00000 [deg]
[ 00000 [dea]
[ o000 [deg)
[ 00000 [deg]
[ 00000 [deg]
[ o000 [deg)

0K

| [ cancel |

20 movePTPJointAbs
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5.3.8.movePTPJointRel

setMaxSpeedJoint

[%]

setAccelTimeJoint

| £ movePTP JointRel

Axis 1
J2
J3
J4
J5
J6
J7

double
double
double
double
double
double

double

[ o.000q [deql
[ 00000 [deql
[ 0.0000] [deg)
[ 00000 [deg]
[ 00000 [deql
[ 0.0000] [deg]
[ 00000 [deg)

ok |

| Cancel |

21 movePTPJointRe

5.3.9.CloseGripper

5.3.10.0penGripper

5.3.11.moveGripper

0%
100%

[%](0% 100%)

-

| £ moveGripper

-,

ratio

int

0] [%]

OK

Cancel |

22 moveGripper

5.3.12_getFeedbackPosCartesian

35/50
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5.3.13.movePTPCartesianAbs

5.3.14.movePTPCartesianRel

5.3.15.pause

5.3.16.resume

5.3.17.setControlPointOffset

[mm)] [degree]

sl Cam

< >

setControlPointOffset

23

5.3.18.stop

5.3.19.setBaseOffset

24

setBaseOffset
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24

5.3.20.setMinAccelTimeCartesian
[s]

5.3.21.setMinAccelTimeJoint

[s]

5.3.22.getBaseOffset

5.3.23.getMaxSpeedCartesian

5.3.24._.getMaxSpeedJoint

5.3.25.getMinAccelTimeCartesian

5.3.26.getMinAccelTimeJoint

5.3.27.getSoftLimitCartesian

5.3.28.moveLinearCartesianAbs
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elbow
><setSpeedCartesian
setAccelTimeCartesian
[mm)] [degree]
5.3.29.moveLinearCartesianRel
elbow
><setSpeedCartesian
setAccelTimeCartesian

[mm)] [degree]

5.3.30.setSoftLimitCartesian

38/50
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5.4.

InPort
( )
J1 J2 J3 J4 J5 J6 J7 Gr( )
getManiplnfo cmdCycle
B
B2: |[[RTC v | |@E||TH] || |85 e=
] ArmUnit_Ver3.0
] hin
D cmd J]DS_1.[:S‘|J‘|
I B !cmd_pusj.csv
I A RAF: | -
B i =1
25

0,-20,0,0,0,0,0,1.9
5.00E-04,-20.00044444,3.33E-04,0.001,3.33E-04,2.22E-04,2.22E-04,1.851
0.0015,-20.00133333,0.001,0.003,0.001,6.67E-04,6.67E-04,1.802
0.003,-20.00266667,0.002,0.006,0.002,0.001333333,0.001333333,1.753
0.005,-20.00444444,0.003333333,0.01,0.003333333,0.002222222,0.002222222,1.704

0.0075,-20.00666667,0.005,0.015,0.005,0.003333333,0.003333333,1.655
0.0105,-20.00933333,0.007,0.021,0.007,0.004666667,0.004666667,1.606
0.014,-20.01244444,0.009333333,0.028,0.009333333,0.006222222,0.006222222,1.557

0.018,-20.016,0.012,0.036,0.012,0.008,0.008,1.508
0.0225,-20.02,0.015,0.045,0.015,0.01,0.01,1.459
0.0275,-20.02444444,0.018333333,0.055,0.018333333,0.012222222,0.012222222,1.41

0.033,-20.02933333,0.022,0.066,0.022,0.014666667,0.014666667,1.361
0.039,-20.03466667,0.026,0.078,0.026,0.017333333,0.017333333,1.312

0.0455,-20.04044444,0.030333333,0.091,0.030333333,0.020222222,0.020222222,1.263
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FB OutPort

( 26)
J1 J2 J3 J4 J5 J6 J7 Gr( )

| BALZEE-Yar |

| rFeed back{Data Port)
J 0.0012 [deol
J2 -12.7640 [deg]
J3 -0.0006 [deg]
J4 0.0010 [deg]
J5 0.0000 [deo]
| | J6 0.0020 [deg]
= a7 -0.0365 [deg]
Gr 2.0020 [deg]
Clear || Exit |
26 FB
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5.6.

RTC

servoOn

setAccelTimeJoint

OK
( = |
< sethccelTime Join <
time double 0.4 [s]
| OK | | Cancel |
setAccelTimeCartesian
OK
[ = |
SE ACce Imel-artesian X
time double 0.4 [s]
| OK | | Cancel |
[ ]
SetSpeedJoint
OK
[ = |
SE peedJoin X
ratio int 100| [%]
| OK | | Cancel |

41/50
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SetMaxSpeedJoint
OK

3 %

[ﬁm]sethlaxﬁpeedduint ﬁ-

speed J1 double |—1III| [denis]
J2 double | 10| [degis]
J3 double | 10| [degis]
J4 double | 10| [degis]
J5 double | 10| [degis]
J6 double | 10| [degis]
J7 double | 10| [degss]

| OK || Cancel |

[ ]
SetSpeedCartesian

OK

fa *

|4 setSpeedCartesian H

ratio int 100] ]

| OK || Cancel |

SetMaxSpeedCartesian
OK

(3 %

lém]sethlapreedGartesian E—

translation double 30.0000| [mmis]
rotation double 10.0000| [degis]

OK || Cancel |

movePTPJointAbs
OK
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=

|Z| move PTP Joint Abs

Axis  J1 double SDDDDM[HEQ]
J2 double | -10.0000] [deg]
J3 double | 0.0000] [deg]
J1 double | 90.0000] [deg]
J5 double | 0.0000] [deg]
J6 double | 0.0000] [deg]
J7 double | D0.0000] [deg]

OK || Cancel |

moveLinearCartesianRel
OK

getFeedbackPos

getFeedbackPos command is Hormal ended

cnd [zet FeedhackPos]
J1:32.3483
J2:-9.9136
J3:-0.334R
J4:87.4797
Jh:-0.0803
JE: 02070
J7:-0.0699
Gr: 1.9964
rzetFeedbackPos command iz Hormal ended
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getFeedbackPosCartesian [mm

degree]

getFeedhackPosCartesian command is Hormal ended

cnd [ getFeedhackPosCartesian]

wed40 AvER

Yi-46.8831

f:-47.3239

FEe 1700017

i r-30.0000

rZ-0.0001

elhow:B2.5347

*getFeedbackPosCartesian command is Normal ended

movePTPJointAbs
J2 -10[degree] O[degree] OK

- o

|Z| move PTP Joint Abs

Axis  J1 double DDDDM[HEQ]
J2 double | -10.0000] [deg]
J3 double | 0.0000] [deg]
J1 double | 0.0000] [deg]
J5 double | 0.0000] [deg]
J6 double | 0.0000] [deg]
J7 double | D0.0000] [deg]

| OK || Cancel |

servoOff
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RTC

RTC

rightarmServiceO

rightarmService_Common ManipulatorCommonlinterface_

.ManipulatorCommonlInterface_ Common
CommonProvider
)
rightarmService0O rightarmService_Middle ManipulatorCommonlinterface_
.ManipulatorCommonlInterface_ Middle

MiddleProvider

6 RTC
(InPort) arm.cmdPos | TimedJointPos
(OutPort) arm.fbPos TimedJointPos
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RTC IDL ArmuUnit.idl

#ifndef ARMUNITRTC_IDL _
#define ARMUNITRTC_IDL_

module RTC
{
typedef sequence<double> DoubleSeq;
typedef sequence<double> JointPos;
struct LimitValue {
double upper;
double lower;

5

struct RETURN_ID

{
long id; [**< ID */
string comment; [**< */

5

struct TimedJointPos {
Time tm;
JointPos pos;
h
typedef unsigned long ULONG;
%
#endif

/I -*- 1DL -*-
[*!
* @file DataType.idl
* @brief Basic Data Type definition
* @date $Date: 2007-01-09 15:36:29 $
* @author Noriaki Ando <n-ando@aist.go.jp>

*

* Copyright (C) 2003-2006

* Task-intelligence Research Group,

* Intelligent Systems Research Institute,

* National Institute of

* Advanced Industrial Science and Technology (AIST), Japan
* All rights reserved.

*

* $1d: BasicDataType.idl 775 2008-07-28 16:14:45Z n-ando $
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*

*/

#ifndef BasicDataType_idl
#define BasicDataType_idl

#endif // end of BasicDataType_idl

[*
Manipulator Common Interface (Common Commands)
- This IDL is used as service port on RTC
- This command specification is provided by Intelligent RT Software
Project of NEDO.
rev. 20100502
*/

#ifndef MANIPULATORCOMMONINTERFACE_COMMON_IDL
#define MANIPULATORCOMMONINTERFACE_COMMON_IDL

module RTC
{
enum AlarmType {
FAULT,
WARNING,
UNKNOWN

struct Alarm {
unsigned long code;
AlarmType type;
string description;

h

typedef sequence<Alarm> AlarmSeq;

typedef sequence<LimitValue> LimitSeq;

struct Maniplnfo {
string manufactur;
string type;
ULONG axisNum;
ULONG cmdCycle;

boolean isGripper;
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const ULONG CONST_BINARY_00000001 = 0x01; * isServoOn */
const ULONG CONST_BINARY_00000010 = 0x02; I* isMoving */
const ULONG CONST_BINARY_00000100 = 0x04; * isAlarmed */
const ULONG CONST_BINARY_00001000 = 0x08; I* isBufferFull */

interface ManipulatorCommonlnterface_Common

{
RTC::RETURN_ID clearAlarms();
RTC::RETURN_ID getActiveAlarm(out RTC::AlarmSeq alarms);
RTC::RETURN_ID getFeedbackPosJoint(out RTC::JointPos pos);
RTC::RETURN_ID getManiplnfo(out RTC::Maniplnfo manipinfo);
RTC::RETURN_ID getSoftLimitJoint(out RTC::LimitSeq softLimit);
RTC::RETURN_ID getState(out RTC::ULONG state);
RTC::RETURN_ID servoOFF();
RTC::RETURN_ID servoON();
RTC::RETURN_ID setSoftLimitJoint(in RTC::LimitSeq softLimit);

#endif // MANIPULATORCOMMONINTERFACE_COMMON_IDL

[*
Manipulator Common Interface (Data type defenition)
- This IDL is used as service port on RTC
- This command specification is provided by Intelligent RT Software
Project of NEDO.
rev. 20100502
*/

#ifndef MANIPULATORCOMMONINTERFACE_DATATYPES_IDL
#define MANIPULATORCOMMONINTERFACE_DATATYPES_IDL

#endif // MANIPULATORCOMMONINTERFACE_DATATYPES_IDL

[*
Manipulator Common Interface (Middle Level Commands)
- This IDL is used as service port on RTC
- This command specification is provided by Intelligent RT Software
Project of NEDO.

rev. 20100502
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*/

#ifndef MANIPULATORCOMMONINTERFACE_MIDDLE_IDL
#define MANIPULATORCOMMONINTERFACE_MIDDLE_IDL

module RTC

{

h

typedef double HgMatrix [3][4];
struct CarPosWithElbow {

HgMatrix carPos;

double elbow;
ULONG structFlag;

h

struct CartesianSpeed {

double translation;

double rotation;

h

interface ManipulatorCommonlinterface_Middle

{

RTC::
RTC::
RTC:
RTC:
RTC:
RTC::
RTC::
RTC:

RTC:
RTC:
RTC:
RTC:
RTC:
RTC:
RTC::
RTC:
RTC:
RTC::

RETURN_ID closeGripper();
RETURN_ID getBaseOffset(out RTC::HgMatrix offset);

:RETURN_ID getFeedbackPosCartesian(out RTC::CarPosWithElbow pos);
:RETURN_ID getMaxSpeedCartesian(out RTC::CartesianSpeed speed);
‘RETURN_ID getMaxSpeedJoint(out RTC::DoubleSeq speed);

RETURN_ID getMinAccelTimeCartesian(out double aclTime);
RETURN_ID getMinAccelTimeJoint(out double aclTime);

'RETURN_ID getSoftLimitCartesian(out RTC::LimitValue xLimit,

out RTC::LimitValue yLimit,
out RTC::LimitValue zLimit);

‘RETURN_ID moveGripper(in RTC::ULONG angleRatio);

‘RETURN_ID moveLinearCartesianAbs(in RTC::CarPosWithElbow carPoint);
‘RETURN_ID moveLinearCartesianRel(in RTC::CarPosWithElbow carPoint);
‘RETURN_ID movePTPCartesianAbs(in RTC::CarPosWithElbow carPoint);
‘RETURN_ID movePTPCartesianRel(in RTC::CarPosWithElbow carPoint);
‘RETURN_ID movePTPJointAbs(in RTC::JointPos jointPoints);

RETURN_ID movePTPJointRel(in RTC::JointPos jointPoints);

‘RETURN_ID openGripper();
‘RETURN_ID pause();

RETURN_ID resume();
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RTC::RETURN_ID stop();
RTC::RETURN_ID setAccelTimeCartesian(in double aclTime);
RTC::RETURN_ID setAccelTimeJoint(in double aclTime);
RTC::RETURN_ID setBaseOffset(in RTC::HgMatrix offset);
RTC::RETURN_ID setControlPointOffset(in RTC::HgMatrix offset);
RTC::RETURN_ID setMaxSpeedCartesian(in RTC::CartesianSpeed speed);
RTC::RETURN_ID setMaxSpeedJoint(in RTC::DoubleSeq speed);
RTC::RETURN_ID setMinAccelTimeCartesian(in double aclTime);
RTC::RETURN_ID setMinAccelTimeJoint(in double aclTime);
RTC::RETURNL_ID setSoftLimitCartesian(in RTC::LimitValue xLimit,
in RTC::LimitValue yLimit,
in RTC::LimitValue zLimit);
RTC::RETURN_ID setSpeedCartesian(in RTC::ULONG spdRatio);
RTC::RETURN_ID setSpeedJoint(in RTC::ULONG spdRatio);

#endif // MANIPULATORCOMMONINTERFACE_MIDDLE_IDL
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