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Creating a Device

Automating production always requires additional equipment besides a robot. This guide will show how
functionalities such as “Mechanism” and “Smart Component” can be used to model such devices in
RobotStudio. The specific outset for this guide is to create a conveyor with a gate, applying sensors, and
setting up the logic for enabling the conveyor to transport parts.

Modelling a conveyor and a gate

We will start by making the models for the conveyor, which in this example will be a very simple
representation. You can choose to create any models in a CAD modelling software (e.g. SolidWorks) and
import them into RobotStudio. IMPORTANT: The models should be saved in the *.SAT format, otherwise
there may be problems importing the models in RobotStudio. For this example, we are going to create the
models through RobotStudio.

Start by creating a new station.
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Next, go to “Modelling”, click on the dropdown of the “Solid” button and choose the “Box” option.
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Specify the dimensions of the Box you wish to create. In this case we will set Length to 5000mm, Width to
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Next, create another Box that will represent the gate with the dimensions L=50, W=500 and H=500, and
position it at the middle of the conveyor. This can be done by right-clicking on the gate and choose “Set

Position”.
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Creating a Mechanism
In RobotStuido, a “Mechanism” can be used to define how a collection of parts may be moved according to
each other. In this example we want to specify the movements of the gate according to the conveyor.

Select “Create Mechanism” under the “Modelling” tab. Name the mechanism, and specify that we want to
create a “Device”.
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Next, we need to define the parts of interest. Right-click on “Links” and select “Add Links”
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Name the link if you wish, select the part that represents the conveyor, set is as Baselink, press the arrow,
and press apply.
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Continue to do the same for the gate. You will see that you cannot set it as Baselink, but then again, you are
not supposed to.
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Your links should now be defined, and it should look like this.
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Next, right-click “Joints” and select “Add Joint”
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Name the joint if you wish, select prismatic, since we want the gate to move up and down. Type “1” in Z
“Axis direction”, set the limits to “0” and “300”, and press “Apply”.
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The joints should now be defined, and it should look like this.
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Click “Compile Mechanism”, and afterwards click close.
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You have now created a conveyor-gate mechanism, feel free to play with it.
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Creating a Smart Component

So now we have successfully created a conveyor-gate mechanism, but at the moment, there is nothing that
defines the behaviour of the mechanism to be a conveyor. To accomplish this, we will need to add some
logic. In RobotStudio, this is done by creating a Smart Component, where it will be possible to add sensors,
logic and actions, to among others, mechanisms.

Go to “Modelling” and click “Smart Component”
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Drag your conveyor-gate mechanism to the created smart component.
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The smart component will then look like this.
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Next, we want to create an object that can travel along the conveyor. In this example, we will just create a
“Box” with the dimensions 200x200x200.
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Go to the smart component view, click “Add component” and select “Source”. A source is component that
can create an object, in this case, it will be used to create boxes.
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For the properties of the created source component, we will specify that it should create the box object
when it is triggered, and it should place them at a specific position. Press “Apply” when the properties have
been specified. After the properties have been applied to can press the execute button to check if the
source functions as intended.
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Next, create two more components, a “Queue” and a “LinearMover”.
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We do not need to specify any of the properties for the “Queue” component, but we will need to specify it
for the “LinearMover” component. Specify that the component should move all objects in the “Queue”, it
should move it in the x-direction, and set the speed to “500”. Remember to click “Apply” and make sure
that “Execute” is active.
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Next, we will create an 1/0 signals for our smart component to control the “Source” component. Go to
“Signals and Connections” in the smart component view and click “Add I/O Signals”. Specify that it should
be a “Digitallnput”, give it a name, and check that it should “Auto-reset” the signal.
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Next, we are going to “wire” the logic together to specify that the created 1/0 signal will trigger the source
to create a box, and as soon the source have completed the task, the box is inserted in the queue.
Remember that the LinearMover is specified to move all objects that’s in the queue. This is the logic
needed to acquire a conveyor behaviour. Go to “Design” in the smart component view and drag the signals
to achieve this configuration.
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Feel free to test if the logic works. Go back to the view so you can see the environment. Click on the
created smart component, start the simulation and trigger the 1/0 signal.

Pmperlis'.SmrtCnmponent_ﬂ - X"ﬁ'_lew;mmarﬂ:omponentj |
N

/—Sgﬁh\a

i diCreateBox | O i
ose

Layout | Modeling | Tags | F X
E [Unsaved Station]”
Components
s Part_3
b ¥ Pat_36
b @ Part_3_7
@ Conveyor

&4 LinsarMover

ﬂ Queue

5;1 Source

Next, we want to add a sensor that can detect an object before it arrives at the gate. Add a “LineSensor”
component.
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Specify the properties of the LineSensor like this.
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Next, add a “JointMover” component
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Specify the properties of the JointMover like this.
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We need to make sure that when the LineSensor detects an object, the conveyor will not move until the
gate is completely open. Otherwise, there may be a risk that objects “collides” with the gate. To insure this,
we need to add a few more components. The first is an “JointSensor” component, to read the position of

the gate.
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Specify the properties of the JointSensor like this.

] Properties: JointSensor |

4]

Properiies
Mechanism

[ %

|SmartCumpunent_1annve~_.rnr

J71 {mm})
0.00

Signals

|pdate

Apply

Close




Next, add a “Comparer” componen

t.
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Specify the properties of the Comparer like this.
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values

Expression
Evaluates a mathematical expression

Comparer
Sets a digital signal as a result ofa
property comparison




Wire the JointSensor and Comparer like this

iF JointSensor

Froperties

i

Mechanizm {Conveyor]

J1 (300,00 mm)

D Eigral

Updas=

al=t  Comparsr

Froperties

YWabama, (0

Operatar ==
WValueB (0,3)

Next, we need to create 2 logic gates, a “Not” logic gate, an “Or” logic gate and an “And” logic gate.

LD Sigrals

Output

View | SmartComponent_1 x|

{éi SmartComponent_1

Compose  Properties and Bindings ~ Signals and Connections
Child components

Smart Components

Add component

Source
Creates a copy of a GraphicComponent

3 Queus
Fepresents & queue of objects that can be mani...

LinearMower
P Moves an object in a linear path

LineSensor
d Detects if any object intersects a line betweent...

“F== JointMover
7 |p Moves the joints of a mechanism

JointSensor
=% Monitors mechanism joirt values during simulation

al=b Comparer
E' Sets a digital signal as a result of a property com...

Saved States

|Descrip1ior1

Design

Name

Save Cument State Restore Selected State Details  Deletg

o4&

Recently used

Comparer

Sets a digital signal as a result ofa
property comparison
JointSensor

é E Maonitors mechanism joint values

during simulation

JointMover
Maowes the joints ofa mechanism

Detects if any object intersects a line
betweentwo points

E LineSensor

LinearMover
Moves an objectina linear path

Queue
Represents a queue of objects that can
be manipulated as a group

Signals and Properties
Parametric Primitives

Sensors

Actions 3
Manipulators ]

Other 3

arson

Empty Smart Component
Impaort Library.
Import Geometry..

Assets

90 m & O

°l

LogicGate
Performs a logic operationondigital
signals

LogicExpression

Evaluates a logicexpression
LogicMux

Selects one of two input signals

LogicSplit
Sets and pulses output signals

depending onthe state ofthe input si.

LogicSRLatch
Set-Reset latch

Converter

Converts between property values and
signal values

VectorConverter

Converts between Vector3 and X/Y/2
values

Expression
Evaluates a mathematical expression

i ———

Desc
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Properties: LogicGate_3 [NOT] ¥ X
; =

| view

erator
MOT v
M
0.0 =
Signals =]
| Input A @|
| Output @
Apphy Close
I_ayoutl Paths&Targe’sl Tagsl > X

E [Unsaved Station]”
Components
5 Part_3
4 iﬁ SmartComponent_1
Eﬁ Comparer
: :ﬂﬁ Conveyor
& JointMover
Eﬁ LinearMaowver
1 LineSensor

& Queue
Eﬁ Source

| Properties: LogicGate [AND] =
Properties
Operator
AND ot
Delay (s)
0.0 2
Signals =
inputB D
r‘-\M
Apply Close

| SmartComponent_1 x |

Specify the properties of the 3 different logic gates to be an “And”, an “Or” and a “Not”. Make sure to
trigger “InputB” on the “And” logic gate.

@ SmartComponent_1

Compose  Properties and Bindings

Child components

Signals and Connections
Add component

Smart Components

Source
Creates a copy of a GraphicComponent

4 Queue
Represents 3 queue of objects that can be mani..

LinearMaver
Hr"], Maoves an object in a linear path

LineSensor
=] Detects if any object intersects a line betweent...

JointMaver
T | Moves the joints of a mechanism

Joint Sensor
= Manitors mechanism joint values during simulation

s Performs a logic operation on digital signals

LogiciGate_3 [MOT]
P Performs a logic operation on digital signals

Other
£ >

al=p Comparer
E’ Sets a digital signal as a result of a property com...
LogiciGate [AND]
s Performs a logic operation on digital signals
LogiciGate_2 [OR]

~

Properties: LogicGate_2 [OR] | - X

Froperiies

Operator

OR w
Delay (s) .
0.0 -

Signals -

| InputA @

| InputB @

| Output @|

Apply Close




Wire the shown components like this

{7 JainiSeneor p .
Propanes si=8  Cornpaner
charism |Comemyor Fropacies
47 (300,00 mem) Wahat (07
VD Segriale Oparmoe fom
Lodain WaksaB (03
VO Segrals

(e LT

( o LingSensar
Propertes
Start [2350,00 0 03 250,00 . )
End ([2350,00 50008 250 )

v (11 D oo Frogertas
e BTN Cparmaer (MO,
SwrvpscProas (10000 000 0 00] me Dimey (D0
10 Sigrmin 10 Sigraly
| Lexen SanserDut reulh & Duigus

Next, we are going to add a sensor to detect when an object has moved passed the gate. Here we will use a

“PlaneSenor”.

viewl | SmartComponent_1 x |

D-Lng:ﬂa-_,! [OR)
Propsmen
Crpmemizr (OF]
Culay (30 5
0 Sigrady
Inputh | Cuipn
lograt

[Hlogicats [AND]

Pzt
Disarsias (AND)
Dulay (3.0 5
L Sy
# Ohrapui
Evicuti

Lorsaridever
Propanan
Dbact (Dumes)
Dimebon (130 £000 0,00) ma)
Spead (50020 mmin)
Sabiriresa ebal|

0 Hpraiy

@ SmartComponent_1 Description
Compose  Properties and Bindings ~ Signals and Connections ~ Design
Child components iAdd component } pecently used
w Creates a copy of a GraphicComponent A
- Queue PlaneSensor
Represents a queue of objects that can be mani... Detects ifany object intersects a plane
Ei LinearMaver LogicGate
H/‘]‘; Mowves an object in a linear path D‘ Performs a logic operation ondigital
signals
LineSensor

=1 Detects if any object intersects a line between t...

“F=s JointMover
T | Moves the joints of a mechanism

== JoirtSensor é =]

ET;/ Manitors mechanism joint values during simulation

al=b Comparer Ve
H’ Sets a digital signal as a result of 3 property com.. é;
LogicGate_2 [OR]
P Performs a logic operation an digital signals E

LogicGate_3 [NOT]
P Performs a logic operation on digital signals

LogicGate [AND]
- Performs a logic operation on digital signals

Comparer

Sets a digital signal as a result ofa
property comparisan
JointSensor

Manitors mechanism joint values
during simulation

JointMover
Moves the joints ofa mechanism

LineSensor
Detects if any cbject intersects a line
betweentwo points

Signals and Properties

Parametric Primitives

Other sensors
Actions

$ Conveyor v fManipulatars
< > Other
Saved States Qﬁ Empty Smart Compaonent
| Mame =g | Import Library..
Save Cument State FRestore Selected State  Details  Deletg 0 | 'mport Geometry..
Assets
I Asset Name

0 & « &

CollisionSensor
Detects collision between objeds

LineSensor
Detects if any object intersects a line
betweentwo points

PlaneSensor
Detects ifany object intersects a plane

VolumeSensor
Detects ifany objectis inside ofa
volume
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Specify the properties of the JointSensor like this.

Properties: PlaneSensor n
Properiies |
Crrigin {mm})
3000 =10,00 = 205,00 =
Pz (mm)
0.00 = 500,00 =000 v
Pods2 (mm)
0.00 =0.00 < 200,00 =R g
SensedPart
| v [
Signals a
\“\""‘| Active ®|

SensorOut

Next, add another “JointMover” and specify the properties like this.

Properties: JointMowver_2 > X

Properties =
Mechanism
|SmartComponent_1fComre'_for w |
[] Relative
Duration (s)
1 =
J1 {mm}
0,00 =
Signals =l
| GetCument |
| Brecute |
| Pause |
| Cancel |
| Executing @|
| Paused @|

Apply Clase




Add another “Comparer”, but here you don’t need to change the properties.

Properties: Comparer_2 |

ValueA
0.00

Operator

ValueB
0.00

-

Properties

Signals

X
=]

Output @|
Apphy Close
Next, add a “Counter” Component
View1 SmartComponent_1 x|
@ SmartComponent 1 Descrption
Compose  Properties and Bindings  Signals and Connections  Design
Child components Add component Recently used
=1 % Detects if any object intersects a line betweent... A Comparer
“Fen JoirtMaver al=b Sets a digital signal as aresult ofa [rison
i1 2 Maoves the joints of a mechanism property comparison
Joint Sensor JointMover

8 Monitors mechanism joint values during simulation
al=p Comparer
H’ Sets a digital signal as a result of a property com...

LeogicGate_2 [OF]
3 Performs a logic operation on digttal signals

LogicGate_3 [NOT]
P Performs a logic operation on digital signals

LogicGate [AND]
3 Performs a logic operation on digital signals

Plane Sensor
=1 Detects if any object intersects a plane

5 JointMover_2
i1 Maoves the joints of a mechanism

al=p Comparer_2
=] Sets a digital signal as a result of a property com...

Saved States

| MName

Save Cument State Restore Selected State  Details  Deletg

'l

@ m O &%

Maves the joints of a mechanism

PlaneSensor
Detects ifany object intersects a plane

LogicGate

Performs alogic operationondigital
signals

JointSensor

Manitors mechanism joint values
during simulation

Linesensor

Detects if any object intersects a line
betweentwo points

Signals and Properties ]
Parametric Primitives 3
Sensors 3
Actions 3
Manipulators ¥
Other 3

Empty Smart Componert
Impaort Library...
Import Geometry...

°l

Add Asset  Set lcon

Update All Assets  Miew Save Delste

LogicGate
Performs alogicoperation ondigital
signals

LogicExpression
Evaluates a logic expression

LogicMux
Selects one of two input signals

LogicSplit
Sets and pulses output signals
depending onthe state ofthe input si...

LogicSRLatch
Set-Reset latch

Converter

Converts between propertyvalues and
signal values

VectorConverter

Converts between Vector3 and XY/ Z
values

Expression
Evaluates a mathematical expression

Comparer
Sets a digital signal as a result ofa
property comparison

Counter

Increases or decreases a propertyvalue
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Wire the added components like this.

- LineSensar
Frocertas
Start ([2350,00 0,00 250,010...}
End {[2350,00 500,00 Z50,.)
FRaclus (0,00 mm]

& JointMover_2

Zarsad=an i
Senseafoint [10,002,00 0,00] mmw) Kachanism [Comvayer)
1D Signals Aalatve (Falke)
Active EansonOw Duration (0,0 51
a++  Counter al=k Comparer_2 41 (9,66 mm]
Srocaries Propatizs LD Sigris
Count [0} Valuah [0} GEetCurrent Exgcuted
o sgnas Dty Fowe e poued
[ FlaneSensor E::::’; l":' Et_r;t; Cancd :
e Cuiput

Drigin {[2000,00 0,00 Z08,00..)
Aods1 (0,00 500,00 0,00] m..}

20457 (J0,00 0,00 200,00] m...}
EarsedTan
1D Signals
Eznserlut

The reason why we needed a “Counter” and a “Comparer” is to make sure that the gate won’t close
whenever an object passes the “PlaneSensor”, but only we are sure that a second object is not underneath
the gate.

The last feature we want to create is to make the conveyor stop when an object has reached the end of the
conveyor. To do this, we will add another “LineSensor”, and another “Not” logic gate. Specify the
properties of the new “LineSensor” like this.

Properties: LineSensor_2 n
Properties =

Start (mm)
=10.00 = 250,00 =

End {mm})
45350,00 = 500,00 = 250,00 -

Radius {mm)
20,00 -

SensedPart

SensedPoint {mm)
0,00 0,00 0,00

Signals

| Active

| SensorQut




And now to the final wiring. Be aware that there is a connection from the new LineSensor to the Queue. As
you remember the LinearMover moves everything that’s in the Queue. This means that even though we are

moving an object away from what we see as the conveyor, the logic dictates the LinearMover still effects an
object if it’s in the Queue.

172 Elgnais
Srcusuz
—*| Ceousue
=
Seata
Seatat

LineSensor_2 - LinearMover ]
e - ) LogicGate [AMD [Foiiic
TLogicGme_4 [NOT] Lreg ANE] -
Diraction {[1 |

Sansordut
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