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2.1

5
3
No
1 | AlarmType
2 | Alarm
3 | AlarmSeq Alarm
4 | CarPosWithElbow
5 | CartesianAccel
6 | CartesianSpeed
7 | CommandFrameType
8 | DoubleSeq<z> double
9 | FrameType
10 | HgMatrix
11 | LimitValue
12 | RedundantAccel
13 | RedundantAxesMask
14 | RedundantLimit
15 | RedundantPos
16 | RedundantSpeed
17 | ReturnID
18 | RightLeft
19 | UnitType<?>
4
0 OK
-1 NG
-2 STATUS ERR
-3 VALUE_ERR
-4 NOT_SV_ON_ERR
-5 FULL_MOTION_QUEUE_ERR
-6 CANNOT_REACH_TARGET_ERR
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o

1 | abort
2 | clearAlarms
closeGripper
3 <3>
4 | getActiveAlarm
5 | getFeedbackPosCartesian
6 | getFeedbackPosJoint<?
getGripperPos<?
7 <3>
8 | getState
9 | getVersion
10 | isMoving
11 | isServoOn
12 | moveUnitAbs<?>
13 | moveUnitRel<>
14 | moveCPHoldAbs
15 | moveCPHoldRel
16 moveGripper .
17 moveLinearCartesianAbs
18 moveLinearCartesianRel
19 movePTPCartesianAbs
20 movePTPCartesianRel
21 openGripper .
22 | pause
resetOriginalFrame
23
<3>
24 | resume
25 | servoOff
26 | servoOn
27 | setControlPointOffset
28 | selectRedundantAxes
29 | stop
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2.1.2

IntegratedMotionInterface

2.1.3

2.1.3.1 AlarmType

enum AlarmType

{
FAULT =0,
WARNING,
UNKNOWN

2.1.3.2 Alarm

struct Alarm

{

unsigned long code;
AlarmType type;
string description,
string moduleName

Alarm 6
6 Alarm

code FAULT/WARNING

type FAULT WARNING
AlarmType

UNKNOWN

description

moduleName
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2.1.3.3 AlarmSeq

Alarm

typedef sequence<Alarm> AlarmSeq;

2.1.3.4 CarPosWithElbow

struct CarPosWithElbow {
HgMatrix carPos;
double  elbow;
unsigned long structFlag;
h

CarPosWithElbow

7 CarPosWithElbow

carPos

elbow

structFlag

2.1.3.5 CartesianAccel

struct CartesianAccel {
double translation;
double rotation;
h

CartesianAccel

8 CartesianAccel

translation

[mm/s?]

rotation

[deg/s?]
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2.1.3.6 CartesianSpeed

struct CartesianSpeed {
double translation;
double rotation;

g

CartesianSpeed 9

9 CartesianSpeed

translation [mm/s]
rotation [deg/s]

2.1.3.7 CommandFrameType

enum CommandFrameType {
BASE_FRAME<?,
TOOL_FRAME

3

CommandFrameType BASE_FRAME<? TOOL_FRAME
BASE_FRAME<?
TOOL_FRAME

2.1.3.8 DoubleSeq®

double

typedef sequence<double> DoubleSeq;
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2.1.3.9 FrameType

enum FrameType {
ORIGINAL_FRAME,
CURRENT_FRAME

3

FrameType ORIGINAL_FRAME CURRENT_FRAME
1

2.1.3.10HgMatrix

Homogeneous Transform Matrix
typedef double HgMatrix [3][4];

4x4 3x4

2.1.3.11 LimitValue

struct LimitValue {
double upper;
double lower;

3
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2.1.3.12 RedundantAccel

struct RedundantAccel {

double
double
double
double
double
double

3

RedundantAccel

elbow;
lumbarRx<;
lumbarRy<?>;
lumbarRz<?;
vehicleTranslation;
vehicleRotation;

10 RedundantAccel

elbow [deg/s?]
lumbarRx<? rx [deg/s?]
lumbarRy<? ry [deg/s?]
lumbarRz<? rz [deg/s?]
vehicleTranslation [mm/s?]
vehicleRotaion [deg/s?]
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2.1.3.13 RedundantAxesMask

struct RedundantAxis {
boolean elbow;
double lumbarRx<;
double lumbarRy<?;
double lumbarRz<2>;
boolean vehicleX;
boolean vehiclesY;
boolean vehicleThetg;

J3
RedundantAxesMask 11
11 RedundantAxesMask
elbow
lumbarRx<2> rx
lumbarRy<? ry
lumbarRz<2> rz
vehicleX X
vehicleY Y
vehicleTheta
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2.1.3.14 RedundantLimit

struct RedundantLimit {

LimitValue
LimitValue
LimitValue
LimitValue
LimitValue
LimitValue
LimitValue
LimitValue
h

RedundantLimit

rightElbow;
leftElbow;
lumbarRx<>;
lumbarRy<2>;
lumbarRz<z;
vehicleX;
vehicleY;
vehicleTheta;

12

12 RedundantLimit
rightElbow
leftElbow
lumbarRx<2> rx
lumbarRy<® ry
lumbarRz<? rz
vehicleX X
vehicleY Y
vehicleTheta
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2.1.3.15 RedundantPos

struct RedundantPos {

double
double
double
double
double
double
double
h

RedundantPos

elbow;
lumbarRx<>;
lumbarRy<2>;
lumbarRz<z;
vehicleX;
vehicleY;
vehicleTheta,;

13
13 RedundantPos

elbow [deg]
lumbarRx<? rx

lumbarRy<? ry

lumbarRz<®> rz

vehicleX [mm]
vehicleY [mm]
vehiocleTheta (S) [deq]

RB1400065 16/44



2.1.3.16 RedundantSpeed

struct RedundantSpeed {
double elbow;
double lumbarRx<;
double lumbarRy<?;
double lumbarRz<>;
double vehicleTranslation;
double vehicleRotation;

3

RedundantSpeed 14

14 RedundantSpeed

elbow [deg/s]
lumbarRx<? rx

lumbarRy<? ry

lumbarRz<? rz
vehicleTranslation [mm/s]
vehicleRotaion [deg/s]

2.1.3.17 ReturniD

struct ReturnID {
long id;
string comment;

3

2.1.3.18 RightLeft

enum RightLeft {
RIGHT,
LEFT

h
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2.1.3.19 UnitType®

enum UnitType {,

RIGHT_ARM
LEFT_ARM
LUMBER,
VEHICLE
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2.1.4.1 abort

Ready

ReturnID abort();

OK

2.1.4.2 clearAlarms

ReturnID clearAlarms();

OK
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2.1.4.3 closeGripper

ReturnID closeGripper(
in RightLeft type

);

type RightLeft

OK
STATUS_ERR
VALUE_ERR
NOT_SV_ON_ERR

RIGHT LEFT
VALUE_ERR
2.1.4.4 getActiveAlarm
ReturnlD getActiveAlarm(out AlarmSeq alarms);
alarms
OK
alarms double
N alarms N
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2.1.4.5 getFeedbackPosCartesian

ReturnID getFeedbackPosCartesian(

in RightLeft type,

in FrameType frameType,
out CarPosWithElbow pos

);

type RightLeft
frameType
FrameType
pos
OK
VALUE_ERR
RIGHT LEFT
VALUE_ERR
frameType FrameType OriginalFrame  CurrentFrame
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2.1.4.6 getFeedbackPosJoint®

ReturnlD getFeedbackPosJoint(
in UnitType type,
out DoubleSeq position

);

type UnitType
position
unit RIGHT_ARM
[deg]
unit LEFT_ARM
[deg]
unit LUMBER
[deg]
unit VEHICLE
X,y [mm]
(S) [deg]
OK
VALUE_ERR

VALUE_ERR
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2.1.4.7 getGripperPos*®

ReturnlD getGripperPos(
in RightLeft type,
out unsigned long angleRatio

);

type
angleRatio

0%

[*]
100%

RightLeft

OK
VALUE_ERR

RIGHT
VALUE_ERR

LEFT

RB1400065 23/44



2.1.4.8 getState

RTC

ReturnlD getState(

out unsigned long statusld,
out string message

statusld
message
OK
15
15
(statusld) (message)

0x010 Unpowered
0x012 Ready
0x013 Busy
0x014 Pause
0x015 Alarm
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2.1.4.9 getVersion

RTC

ReturnlD getVersion(
out string versionMessage

);

versionMessage

OK

2.1.4.10 isMoving

boolean isMoving();

true

false
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2.1.4.11 isServoOn

boolean isServoOn();

true
false
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2.1.4.12 moveUnitAbs<®

ReturnlD moveUnitAbs (
in UniType type,
in DoubleSeq absPos,
in DoubleSeq speed,
in DoubleSeq accel

);

type UnitType
absPos
unit RIGHT_ARM or LEFT_ARM
[deg]
unit LUMBER
[deg]
unit VEHICLE
X,y [mm] (S) [deg]
speed
unit RIGHT_ARM or LEFT_ARM
[deg/s]
unit LUMBER
[deg/s]
unit VEHICLE
[mm/s] [deg/s]
accel
unit RIGHT_ARM or LEFT_ARM
[deg/s?]
unit LUMBER
[deg/s?]
unit VEHICLE
[mm/s2] [deg/s?]
OK
STATUS ERR
VALUE_ERR
Busy Pause
STATUS_ERR
type RIGHT LEFT
VALUE_ERR
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2.1.4.13 moveUnitRel*®

ReturnlD moveUnitRel (
in UniType type,
in DoubleSeq relPos,
in DoubleSeq speed,
in DoubleSeq accel

);

type UnitType
relPos
unit RIGHT_ARM or LEFT_ARM
[deg]
unit LUMBER
[deg]
unit VEHICLE
X,y [mm] (S) [deg]
speed
unit RIGHT_ARM or LEFT_ARM
[deg/s]
unit LUMBER
[deg/s]
unit VEHICLE
[mm/s] [deg/s]
accel
unit RIGHT_ARM or LEFT_ARM
[deg/s?]
unit LUMBER
[deg/s?]
unit VEHICLE
[mm/s2] [deg/s?]
OK
STATUS ERR
VALUE_ERR
Busy Pause
STATUS_ERR
type RIGHT LEFT
VALUE_ERR
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2.1.4.14 moveCPHoldAbs

ReturnlD moveCPHoldAbs (

in RightLeft type,

in RedundantPos absPos,
in RedundantSpeed speed,
in RedundantAccel accel

);

type RightLeft
absPos RedundantPos
speed RedunadantSpeed
accel RedundantAccel
OK
STATUS ERR
VALUE_ERR

Busy Pause

STATUS_ERR
type RIGHT LEFT
VALUE_ERR

selectRedundantAxes
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2.1.4.15 moveCPHoldRel

ReturnID moveCPHoldRel (

in RightLeft type,

in RedundantPos relPos,
in RedundantSpeed speed,
in RedundantAccel accel

);

type RightLeft
relPos RedundantPos
speed RedunadantSpeed
accel RedundantAccel
OK
STATUS ERR
VALUE_ERR

Busy Pause

STATUS_ERR
type RIGHT LEFT
VALUE_ERR

selectRedundantAxes
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2.1.4.16 moveGripper

ReturnlD moveGripper(
in RightLeft type,
in unsigned long angleRatio

);

type RightLeft

angleRatio [%]
0% 100%

OK

STATUS_ERR
VALUE_ERR
NOT_SV_ON_ERR

RIGHT LEFT
VALUE_ERR
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2.1.4.17 movelLinearCartesianAbs

ReturnlD moveLinearCartesianAbs (
in RightLeft type,
in HgMatrix absHgMat,
in:CartesianSpeed  speed,
in CartesianAccel accel
in boolean isHoldOtherArm,

):

type RightLeft
absHgMat HgMatrix
[mm]
speed CartesianSpeed
accel CartesianAccel
isHoldOtherArm type
boolean rue
false

OK
STATUS_ERR
VALUE_ERR
CANNOT_REACH_TARGET_ERR

Busy Pause

STATUS_ERR
type RIGHT LEFT
VALUE_ERR

selectRedundantAxes

RB1400065
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2.1.4.18 movelLinearCartesianRel

ReturnID moveLinearCartesianRel (
in RightLeft type,
in CommandFrameType
in HgMatrix relHgMat,
in CartesianSpeed  speed,
in CartesianAccel accel

frameType,

in boolean isHoldOtherArm,
)
type RightLeft
frameType CommandFrameType
relHgMat HgMatrix
[mm]
speed CartesianSpeed
accel CartesianAccel
isHoldOtherArm type
boolean rue
false
OK
STATUS _ERR
VALUE_ERR
CANNOT_REACH_TARGET_ERR
Busy Pause
STATUS_ERR
type RIGHT LEFT
VALUE_ERR
selectRedundantAxes
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2.1.4.19 movePTPCartesianAbs

ReturnlD movePTPCartesianAbs (
in RightLeft type,
in HgMatrix absHgMat,
in double time,
in boolean isHoldOtherArm,

);

type RightLeft
absHgMat HgMatrix
[mm]
time [s]
isHoldOtherArm type
boolean rue

false

false<®

oK

STATUS_ERR
VALUE_ERR
NOT_SV_ON_ERR

Busy Pause
STATUS_ERR

type RIGHT LEFT

VALUE_ERR
selectRedundantAxes
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2.1.4.20 movePTPCartesianRel

ReturnlD movePTPCartesianRel (
in RightLeft type,
in HgMatrix relHgMat,
in double time,
in boolean isHoldOtherArm,

);

type RightLeft
relHgMat HgMatrix
[mm]
time [s]
isHoldOtherArm type
boolean rue
false

false<®

oK

STATUS_ERR
VALUE_ERR
NOT_SV_ON_ERR

Busy Pause
STATUS_ERR

type RIGHT LEFT

VALUE_ERR
selectRedundantAxes
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2.1.4.21 openGripper

ReturnlD openGripper(
in RightLeft type

);

type RightLeft

OK
STATUS_ERR
VALUE_ERR
NOT_SV_ON_ERR

RIGHT LEFT
VALUE_ERR
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2.1.4.22 pause

ReturnlD pause();

OK

pause
(Pause)

pause
abort stop

(Ready)

2.1.4.23 resetOriginalFrame

ReturnlD resetOriginalFrame ();

(Pause)

resume

OK
STATUS_ERR
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2.1.4.24 resume

(Busy)

ReturnlD resume();

OK

resume

(Busy)
resume

2.1.4.25 selectRedundantAxes

ReturnlD selectRedundantAxes(
in RedundantAxesMask redundancy
in RedundantLimit limit

)
redundancy
RedundantAxesMask
limit
RedundantLimit
OK
STATUS ERR
VALUE_ERR
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2.1.4.26 servoOff

ReturnlD servoOff();

OK
NG

2.1.4.27 servoOn

ReturnlD servoOn();

OK
NG
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2.1.4.28 setControlPointOffset

ReturnlD setControlPointOffset(
in RightLeft type,
in:HgMatrix offset

type RightLeft
offset HgMatrix
[mm]
OK
STATUS_ERR
VALUE_ERR
NG
RIGHT LEFT
VALUE_ERR
2.1.4.29 stop

Ready

ReturnlD stop();

OK
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IDL

RTC IDL

/*
Integrated Motion component interface
Yaskawa Electric Corporation 2010
rev. 2011

*/

#ifndef INTEGRATEDMOTION_INTERFACE_
#define INTEGRATEDMOTION_INTERFACE_

enum AlarmType {
FAULT,
WARNING,
UNKNOWN

h

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

I3
typedef sequence<Alarm> AlarmsSeq;
typedef double HgMatrix[3][4];

struct CarPosWithElbow {
HgMatrix carPos;
double elbow;
unsigned long structFlag;

|3

struct CartesianAccel {
double translation;
double rotation;

|3

struct CartesianSpeed {
double translation;
double rotation;

3

enum CommandFrameType {
BASE_FRAME,
TOOL_FRAME
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typedef sequence<double> DoubleSeq;

enum FrameType {
ORIGINAL_FRAME,
CURRENT_FRAME

h

struct LimitValue {
double upper;
double lower;

h

struct RedundantAccel {
double elbow;
double lumbarRx;
double lumbarRy;
double lumbarRz;
double vehicleTranslation;
double vehicleRotation;

}

struct RedundantAxesMask {
boolean elbow;
boolean lumbarRXx;
boolean lumbarRy;
boolean lumbarRz;
boolean vehicleX;
boolean vehicleY;
boolean vehicleTheta;

}

struct RedundantLimit {
LimitValue rightElbow;
LimitValue leftElbow;
LimitValue lumbarRXx;
LimitValue lumbarRy;
LimitValue lumbarRz;
LimitValue vehicleX;
LimitValue vehicleY;
LimitValue vehicleTheta;

}

struct RedundantPos {
double elbow;
double lumbarRx;
double lumbarRy;
double lumbarRz;
double vehicleX;
double vehicleY;
double vehicleTheta;
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struct RedundantSpeed {
double elbow;
double lumbarRx;
double lumbarRy;
double lumbarRz;
double vehicleTranslation;
double vehicleRotation;

}

struct ReturnID {
long id;
string comment;

}

enum RightLeft {
RIGHT,
LEFT

}

enum UnitType {
RIGHT_ARM,
LEFT_ARM,
LUMBER,
VEHICLE
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interface IntegratedMotioninterface {

ReturnID abort();
ReturnID clearAlarms();
ReturnID closeGripper(in RightLeft type);
ReturnID getActiveAlarm(out AlarmSeq alarms);
ReturnID getFeedbackPosCartesian(in RightLeft type, in FrameType frameType,
out CarPosWithElbow pos);
ReturnID getFeedbackPosJoint(in UnitType type, out DoubleSeq position);
ReturnID getGripperPos(in RightLeft type, out unsigned long angleRatio);
ReturnlID getState(out unsigned long statusld, out string message);
ReturnID getVersion(out string version);
boolean isMoving();
boolean isServoOn();
ReturnID moveUnitAbs(in UnitType unit, in DoubleSeq absPos, in DoubleSeq speed,
in DoubleSeq accel);
ReturnID moveUnitRel(in UnitType unit, in DoubleSeq relPos, in DoubleSeq speed,
in DoubleSeq accel);

ReturnID moveCPHoldAbs(in RightLeft type, in RedundantPos absPos,

in RedundantSpeed speed, in RedundantAccel accel);
ReturnID moveCPHoldRel(in RightLeft type, in RedundantPos relPos,

in RedundantSpeed speed, in RedundantAccel accel);
ReturnID moveGripper(in RightLeft type, in unsigned long angleRatio);
ReturnID moveLinearCartesianAbs(in RightLeft type, in HgMatrix absHgMat,

in CartesianSpeed speed, in CartesianAccel accel, in boolean isHoldOtherArm);
ReturnID moveLinearCartesianRel(in RightLeft type, in CommandFrameType frameType,
in HgMatrix rel[HgMat, in CartesianSpeed speed, in CartesianAccel accel, in boolean isHoldOtherArm);

ReturnID movePTPCartesianAbs(in RightLeft type, in HgMatrix absHgMat,

in double time, in boolean isHoldOtherArm);
ReturnID movePTPCartesianRel(in RightLeft type, in HgMatrix relHgMat,

in double time, in boolean isHoldOtherArm);
ReturnID openGripper(in RightLeft type);
ReturnID pause();
ReturnlID resetOriginalFrame();
ReturnID resume();
ReturnID selectRedundantAxes(in RedundantAxesMask redundancy, in RedundantLimit limit);
ReturnID servoOff();
ReturnID servoOn();
ReturnID setControlPointOffset(in RightLeft type, in HgMatrix offset)
ReturnID stop();

#endif
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