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iIRC Command Reference

igus® Robot Control - V902-11-005

No.

6.1
6.2
6.3
6.4
6.5
6.6
6.7

71

8.1
8.2
8.3
8.4
8.5
8.6

9.1
9.2

9.6

Command

Motion

All: Abort Condition
All: Smoothing

All: Acceleration
Joint
JointByVariable
Linear Move
LinearByVariable
RelativeBase
RelativeTool
RelativeJoint
Input/Output
DigitalOut

Gripper

Structure

Simple conditions
Complex conditions
Internal Signals
LoopCounting
LoopConditional
If-Then-Else

Wait
WaitConditional
Sub

Advance
DefPosVariable
DefNumberVariable
Variable Operations

PluginTargetPos

Functionality

Motions commands can be interrupted
Smooth transition between motions
Defined accelerations for motions
Move in joint coordinates

As above, target defined by variable
Linear in cartesian xyzabc position

As above, target defined by variable
Relative motion in base coordinates
Relative motion in tool coordinates

Relative motion in joint coordinates

Set a digital output to high or low

Open or close the gripper

E.g. DIn21

E.g. DIn21 AND DIn24 or targetpos.x > 200
E.g. GSig1 to remember internal states
Repeat a defined number of iteration
Repeat until a condition is true

Conditional branch

Wait a defined time span

Wait until a condition is true

Call a sub program defined in another .xml file

Defines a Position Variable
Defines a Number Variable
Add, Subtract, Set values to variables and variable sections

Get a target position from e.g. a camera
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2. Names of Programs and Sub-Programs

2.1 Program Names

Program names can consist of the standard characters. Only some special characters are allowed.

@ Standard characters: a-z A-Z 0-9

@ Special characters on Windows: . - _\

@ Special characters on Linux: . - _/

2.2 Program Location

Robot programs are .xml files in the /Data/Programs/ folder. They can be stored directly in the Programs/folder,

or in a subfolder, e.g. Programs/robotStation01/

2.3 Sub-Programs

The main program can call sub-programs, please see section 7.6. The location of the called subprogram is relative

to Data/Programs/.

igus
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3. Variables and Variable Access

iRC can work with number variables (for both integer and float values) and position variables (Cartesian positions and
joint positions). It is also possible to access the elements of the variables.
3.1 User Variables

With the commands "DefPosVariable" and "DefNumberVariable" user variables can be defined. User variable names
are case insensitive, they are transformed to lower case.

3.2 System Variables

The following variables are always available:
@ #position

The current robot position with Cartesian coordinates in mm for XYZ and degrees for ABC, as well as and joint
positions in degrees or mm depending on the type of joint.

3.3 Element Access

The following elements of the variables can be accessed with the "." Operator:
@ Position: X, Y, Z

@ Rotation: A, B, C

@ Joints: A1, A2, A3, A4, A5, A6

3.4 Example

The following example moves the robot to the left or to the right, depending on the starting position.

Pragram Editor o *
Filg &5t Actds Flow Specil
sutcGen”
@ 0 s - iRCVROZ-11-005, sgus Gantry [drdn-gantrd\DLE-RG D003, withiut grigper
@ 1 Waht [waitfors) h=dft ]
2 2 M e gie 5
e | Relative [Gase: Xull me, Vo5l mes, el mm, veis W00 mmds, sccedlif, smocshe 00} STHE- A ]
o 4 Ese i
5 Peelative {oase: Xs0 mon, ¥a-50 mm, Tadl mm, vels K0 mens, sccedl, smoatha 209 |
& & Endlf i
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4. Conditions

Conditions are used in if-then-else commands, conditional loops and as abort condition in motion commands.
The conditional statements can be combinations of digital inputs, Boolean operators and comparisons. E. g.:
® DIn23 True if digital input 23 is high

® DIn23 AND IDIn27 True if digital input 23 is high and digital input 27 is not high

® modelclass = 31True if variable modelclass is 31

® mempos.x > 350.0 True if the x value of the position variable mempos is higher than 350

EBNF definition:
Expression: =["I"] <Boolean> { <BooleanOperator> <Boolean> } ...
Boolean: = <BooleanConstant> | <Expression> | "(* <Expression> ")" | CompExpression | (" <CompExpression> ")"

BooleanOperator: = "And" | "Or"
BooleanConstant: = "True" | "False"
Digitallnputs: ="DIn1" | "GSig1"

CompExpression: = <CompValue> <Comparator> <CompValue>

CompValue: = <Variable> | <Number>

Variable: = some variable name

Number: = Integer or Float number

Comparator: T PO
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5. Acceleration and Smoothing

Motion commands are adapted to follow the joint accelerations. This can be done for a single motion command, but
also for a combination of up to 10 commands. It is also possible to smooth out corners. This allows the robot to go
through the corner with a remaining velocity. If corner smoothing is not active the robot stops at every corner for a short

moment. This leads to more abrupt motion.

Parameters:
@ Acc: Percentage of the possible acceleration, 0..100
@® Smooth: Scope of smoothing in percent, 0..100

Non-motion commands like "Wait" or "DOut" interrupt the smoothing of a motion set.
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6. Motion | Detailed Command Reference

6.1 Joint Motion

Moves to a target position in joint coordinates. The joint velocities during the motion are constant. The resulting motion
of the TCP is normally not a straight line, but curved.

@ A1 to A6: Joint values of the target position in degree

® E1 to E3: Joint values of the external joints, e.g. linear joints

@ \el: Velocity in percent of the max joint velocities

@ Acc: Acceleration in % of the max joint acceleration

@® Smooth: Interpolation at the edge points

@ Condition: Abort condition, if this is true the motion will be aborted

@ Description: Free field to comment the line

6.2 Linear Motion

A standard linear motion interpolating both position and orientation.

® X, Y, Z: Cartesian position of the target position in mm

® A, B, C: Orientation of the target position in degree, encoding in Euler angles
@ E1 to E3: Joint values of the external joints, e.g. linear joints

@ \el: Velocity in mm/s

@ Acc: Acceleration in % of the max joint acceleration

@® Smooth: Interpolation at the edge points

@ Condition: Abort condition, if this is true the motion will be aborted

@ Description: Free field to comment the line

6.3 LinearByVariable

A linear motion with the target position defined by a variable

Program Editor a X
Fle it &chon Flow Specul
osGen”
O 0 Saet - RO VROR-11-005 igus Asm (robolink\RL-DP-3), wathout grippar
S 1 Jelnt {rosstmnt Ala 23TV AZ229, Ada 1%, Ada TS, A5a12° vels S0%, sccud0f, smaoorhe 2% &)
O 1 Stom [intishie ryPodaer with cumest poarbon) A5 1
& 3 Linear {comstent Xa589 mm, Va5 me 25230 pmen, As177.9° Be262' (uVTEAL", veln 100 menis, accedlFS smocshed0e) ﬂ' &
(ol & Unear (varable varsrePaee, =100 mends, sce=40%, emooth=20N ) ]

@ Field X: Name of the target position variable

@ \el: Velocity in mm/s

@ Acc: Acceleration in % of the max joint acceleration

@ Smooth: Interpolation at the edge points

@ Condition: Abort condition, if this is true the motion will be aborted
@ Description: Free field to comment the line

6.4 JointByVariable

A joint motion with the target position defined by a variable. Details are as above.
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6. Motion | Detailed Command Reference

6.5 Relative Base Motion

A relative linear motion in base coordinates, interpolating the position (without orientation).

Programn Editor *
File Edit Actom Flow Special
 sannGen”
oF 0 Seart - iRC VB2 11003, igus Aem [robolink\AL-CF- 3, withoot gripper
1 Pelative {bese Xad mm, Ye0mm, Ze50 men, vetw 100 men/s, scced0%, smoothe20%) It
® X, Y, Z: relative Cartesian motion in mm base coordinate system
@ Vel: Velocity in mm/s
@ Acc: Acceleration in % of the max joint acceleration
@® Smooth: Interpolation at the edge points
@ Condition: Abort condition, if this is true the motion will be aborted
@ Description: Free field to comment the line
6.6 Relative Tool Motion
A relative linear motion in tool coordinates, interpolating the position (without orientation).
Progeaen Editor x
File Edit Actom Flow Special
stnGen”
oF 0 Seart - iRC VB2 11003, igus Aem [robolink\AL-CF- 3, withoot gripper
M 1 Pelative fhace: Xl mm, Vel mm, Ze50 men, vels 100 men/'s, scced%, smoothe20%) I
® X, Y, Z: relative Cartesian motion in mm tool coordinate system
@ Vel: Velocity in mm/s
@ Acc: Acceleration in % of the max joint acceleration
@® Smooth: Interpolation at the edge points
@ Condition: Abort condition, if this is true the motion will be aborted
@ Description: Free field to comment the line
6.7 Relative Joint Motion
A relative joint motion, interpolating the joint position.
Program Editor a x
Fle Edit Actics Flow Special
wutelen®
D 0 Start - iRC WH02-11-005, igus A [roboliniiRL-DP- 5], withcat grigoer
& 1 Felathe [oint Al=00° A2e00" A3 100° AL=00, A5=00° vel= 200 scced0i, pmasths 20%) #

@ A1 to AG: relative joint motions in degrees

® E1 to ES: relative external joint motions in degree or mm

@ \el: Velocity in %

@ Acc: Acceleration in % of the max joint acceleration

® Smooth: Interpolation at the edge points

@ Condition: Abort condition, if this is true the motion will be aborted
@ Description: Free field to comment the line
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7. Input/Output | Detailed Command Reference

7.1 DigitalOut

This command sets available outputs:.
@ Digital outputs, that means real hardware outputs on the robot
@ Global signals, that means iRCrog-internal markers to allow synchronization e.g. with conveyors

suleGen”

Lo, e 1 T vl v

L
1
Fd
¥
4
5
L

Program Editor

Fle Bt Aition Fow Speaal

Samrt. - RS VG02-11-005, igus Arm (robehnkiFL-DP-5L witheut grgper
Walt [wait bor 1 5)

Digital upsnt [arasle 'DOuIT)

Digital Cutpat {=nable GSig1)

Wait [t Bar 1 1)

Digital Custpest [disstie DOuET)

Wit (walt for 0.0 5)

L
Lrai )
L
&0

HodiRH Koo

Field X: The digital output to set:

@ Hardware outputs: DOut1 to DOut4, or DOut21 to DOut27, DOut 31 to DOut 37 and DOut41 to DOut47 for the
digital output modules.

@ Internal marker: GSig1 to GSig100

Field Y: The state to set the output to

igus
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8. Structure | Detailed Command Reference

8.1 LoopCounting 8.3 If-then-else

The commands between the start tag "LoopCounting" and the end tag "LoopEnd" are repeated. This command evaluates a condition. Depending on the result different command blocks are executed.

Progeamn Editor o o Program Toisar o x
File Edit Actien Flow Special Fite Edat Action Flow Spechl
& 0 Start - R V902-11-005, g Armn frobelink\AL-LP-5), without gripper DO 0 St - iRC VIOZ-11-D05, igen A fnobeclink! RL-DP-5), without pripper
&1 Loap {repest b umed) S R Cr i | Wit fwait fior 153 AR
L I | Relathe (oada: Xe=-30 mm, Vol mm, Z2-30 s, vil= 100 mmdy, seccdl, smasth= 2000 At Il ] & 2 W [ ‘Bpasitieny = 007 LR -]
o 3 Walt feasadorln Lk -] @ 3 Relative (oase: Xzl mm, Y50 mm, 20 mem, vela 100 mm/y, sceed%, imactha 0%} 4| 8} H
K 4  Endloop ¢ & 4 ke & &
@ F Relethe (Dage Xz0mm Yo 50 mm, Z=0 mm, wl= 100 s, =80, smecshz20%) 2 kAt
Times: Insert the number or repetition times here & 6 Endif i
Description: Free field to comment the line
Condition: The condition in the X field is described in section 4.
8.2 LoopConditional
" ) L . 8.4 Wait
The LoopConditional command repeats the enclosed commands until the condition in field x is evaluated as true.
The condition can be a single digital input, but also a more complex condition as described in section 4. The Wait command tells the robot to wait for a specified time span without motion.
Peagram Editar (] b Pragram Ednar a] o
Fde Edit Actiom Flow Special File Edit Action Few Special
& 0 Start - iRC VS02-11.005 igus &m (robolink\RL-DP-51 without grppes &0 Start - iR VE02-11.005 igus Aem (rebolinBL-DP-5] witheut gripper
@ 1 Leop (reseat unsl T & m G 1 Wi it o 15 i
e 3 Relative [base: Kz-30 mmy Yol mey, Zu-30 mm, vels 100 mmss, accad0f, imeotha sl ol 1
O3 Wik it b 25 olle iz Field X: Time span in seconds
o 4 Endloop gl Description: for your comments
Field X: condition, the loop stops if this is evaluated true . "
) P p o ) ) 8.5 WaitConditional
® Simple example: DIn4 - waiting for digital input 4 being high
@® More complex example: DIn4 OR varCnt >= 5 This command waits until a condition is met, e.g. a digital input is high.
Description: Free field to comment the line Feagram Editae o x
The more complex example is shown below. The RelativeBase motion is repeated until DIn4 is high, or until the variable Fie Edit Actiom Fiow Special
varcnt is equal (or higher) than 5. So max 5 iterations are done. autnlen®
; Pregrer e o " & @ Seart - IRC ¥502-11-00%, igus & (robolinidRL-DP- 5] without gripper :
O 1 Wt et ot DinZ} ]
File Bt Action Flow Specal !
(i Field X: Condition as shown in section 0
S 0 Suet < JRCVRCE-11-005 gus Aem [rabokni3L-DR-5) witheut gripper Description: for your comments
Q1 Sone findtiskoe ml e with curent pasition) 3
o 2 Loop (repeat untdl True or myMrvar >x5) Lraet S - §
I ] m (ase: Xa=30 mm Yol men T2-30 mem, vels V00 mes aoc= 40 smeatha 2000 L - ] 8.6 Sub
O 4 Mach [a3d 1 e myhirard &8 H
G 5 Welt fesitlr e Frr il Call of a sub program.
& & Endlosp Fs The filename is relative to the location of the calling program.
Pragram Edesr O X
Fie Bt Action Flow Special
| autoGen®
O 0 e - IRC VE0Z-11-005, igus Sem [roboknidRL-DP -5}, without gripper
& 1 Sob jrun lignameaml) B
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9. Advanced | Detailed Command Reference

9.1 DefPosVariable 9.3 VariableAdd
Defines a position variable. Regarding the naming, only the characters are relevant. Upper or lower case is not This command adds two values:
differentiated. First value in field X:
Frogram Eaar o y_ @ A position variable with the selected element, e.g. targetpos.x
Fite Ect Arfion Flow Special ® A number variable
eosien’
D 0 Sl -G VS0 11-005 iqus Ao [rabolRL-DR-8), mitheut arpper Second value in field Y:
D 1 Store (rtiakze myPouar with curent positon) E ® An integer or floating point value, e.g. -32.6
@ A position variable with the selected element, e.g. targetpos.x
Incomplete implementation: Currently there are two possibilities for initialization: @® A number variable

@ Single word in field Y: The variable is initialized with the current position
@ Six float values in field Y: The float values are used as xyzabc values
@ It is currently not possible to define a variable based on another variable

The result will be stored into the variable or variable element that is specified in the field X.
See the above example for the usage.

An example for the usage of variables and operations is shown below:

Program Editer o W 9.4 VariableSubtract
Fig Edit Astion Flaw Specil
sutnGen”

This command subtracts two values:

Start - iR VB0Z-11-00%, igus dem {robolink\FL-DP-5), without grippes First value in field X:

Joint [corstnet A1 00, A2e 1007, ATa00", Adu 157" ASe00, vebe 5%, sccad0®s smoocthe %) @ A position variable with selected element, e.g. targetpos.x
Stoee (ndisiize smParas with Surresl poaitisn) @® A number variable

Store. (initipkze rphirVar with mamiber 200

Joint (corastant &1s 1007, A28 1000, e, Ade157", A5 veln W00, accad(®s, smoothe 20%)
Mhakh (add -1% o mmphirVar]

Muth (pudinass 10 fram mybidVac]

Msth (net rgtiriar 1o 4243)

dot {oorstant A1=00" A2=100, AT=00° Ade 157" AS=00F, vels S0%, sccud0 smosths 20%)

Second value in field Y:

@ An integer or floating point value, e.g. -32.6

@ A position variable with selected element, e.g. targetpos.x
® A number variable

L
e I R

G 0 G
T R
el (ol el

The result will be stored into the variable or variable element that is specified in the field X.

The current values of the variables are shown in the "Variable" tab at the bottom of iRCprog. Please pay attention to
See the above example for the usage.

the A value of 42.42 degrees, and the value of mynrvar: 20 - 3.5 = 16.5

9.2 DefNumberVariable

Programs Position variables Mumbsr variables
T ] |mpesiten S
T | [ mos e ik |Z=37 t A A [Rialy G Spartigucd

Al = Al= A3 = Ab=TRAY |23+ :

Fpartséul

myposer

Xn 4980 mm [Yu [£ 5701 mm | An il o A ——

At = A= A= M= 130T [MSe

A number variable contains a floating point value. It can be used in conditions, e.g. to stop a loop. It is initialized with
the value in the field Y. See the example above for usage.
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9. Advanced | Detailed Command Reference My sketches

9.5 VariableSet
This command sets a variable to a value:

First value in field X:
@ A position variable with selected element, e.g. targetpos.x
@® A number variable

Second value in field Y:

® An integer or floating point value, e.g. -32.6

@ A position variable with selected element, e.g. targetpos.x
@ A number variable

See the above example for the usage.

9.6 PluginTargetPos

This command receives a target position from a plugin module. It is intended e.g. to forward gripping positions found
by a camera system to the iRC program.

Before calling the plugin command the necessary variables must be defined:

@ A position variable. The plugin writes the target position into it. Depending on the plugin the old values may be
completely replaced, the new value is added.

@® A number variable: Used to e.g. provide a result like the type of object found. Plugin specific semantics.

Afterwards a linear motion to the target position can be performed. For TinyCtrl a camera can be included with the
same syntax. A library interface is currently not implemented.
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