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Flow realného experimentu BECKHOFF
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Implementace MATLAB / Simulink pomoci ADS komunikace BECKHOFF

..................................................................................................................... ~ [ x
TMC TcScope File B fa Ef| .. Na tySy nd = ‘
PEEE opela TeDES
= MAIN > fbSimulink_odhad_casu =
HEL = | MName |Type |S\ze | !
4 B BTN-000TMMMP {=) Global_Constants [
[ 350: PlcTask {z} Global_Variables 0
|2 851: Port_851 {=} Global_Version 0
| | Vajtechs-Nb02 beckhoff.com {=} GVL (1]
= {=) MAIN 0
() FbSafety FB_SAFETy £
= {=} fbSimulink_odhad_casu FB_Simulink 112
{8 inTempColdSide LREAL 2
{6 inTempHotSide LREAL 3
{ inTempDelta LREAL 3
{5 inTimeToLimit LREAL 8
PR S S A

TwinCAT 3

ADS EtherCAT.

ADS Target browser je implementovan do prostfedi MATLAB® / Simulink®
TE1410 — Interface for MATLAB® and Simulink®



Implementace MATLAB / Simulink pomoci ADS komunikace

E: Simulink Library Browser
< ’ Enter search term
Beckhoff TwinCAT Interface

> Simulink
Beckhoff TwinCAT Interface
Beckhoff TwinCAT Target

> Deep Learning Toolbox

> DSP System Toolbox

> DSP System Toolbox HDL Support
Fixed-Point Designer

> Fixed-Point Designer HDL Support

> HDL Coder

» Simulink 3D Animation

> Simulink Coder

> Simulink Extras
Stateflow

> Statistics and Machine Learning Toolbox

> System Identification Toolbox
Recently Used

Trigger
Netld

Port
IndexGroup
IndexOffset

IndexGroup
IndexOffset
Data

Async ADS Read

Async ADS Read Write

Trigger

Netid

Port

IndexGroup

IndexOffset Error
Data

TwinCAT Symbol Interface

Async ADS Write

TwinCAT Sync Clock

Tc Symbol Interface

ADS Target browser je implementovan do prostfedi MATLAB® / Simulink®
TE1410 — Interface for MATLAB® and Simulink®

BECKHOFF




Implementace MATLAB / Simulink pomoci ADS knihovny BECKHOFF

77777777777777777777 Name Value [cs [Tpe PTCID
ModuleCaller CyclicTask ~ TeMgSdk.ModuleCaller | (x00000002
StepSizeAdaptation RequireMatchingTaskCycleTme |~ TeMgSdk StepSizeAdap... 0x00000004
ExecutionSequence UpdateBeforeQutputhapping v TeMgSdk ExecutionSeq... 0x00000005
Execute TRUE BooL (00000006
TeModulelnput ThermalModel_Tchod... | 0xB0000000

PowerOverridePercent 500 LREAL
TempAmbient 275 LREAL
TempColdSideAct 00 LREAL
TempHotSideAct 300 LREAL
TempToReach 320 LREAL
TimeSample 00 LREAL

4 TcCOM Objects

4 Odhad_casu_teploty (ThermalModel)

4 TcModulelnput

PowerOverridePercent
TempAmbient
TempColdSideAct
TempHotSideAct
TempToReach

g g U G

-3

#) TimeSample

4 R TcModuleOutput
%~ TempColdSideOut
- TempDelta
%+ TempHotSideOut
- TimeOfHeating
%~ TimeToLimit
%~ bTempReachable

Model je zkompilovan a nalinkovan do realtime jadra systému TwinCAT
TE1400 (1401) — Target for MATLAB® (Simulink®)



Implementace MATLAB / Simulink pomoci ADS knihovny BECKHOFF

L AT IR i

4 [@8 TcCOM Objects
F Odhad_casu_teploty (ThermalModel)
Fi TeModulelnput

wEg E|}
Ereo 5|t

PowerChwvernidePercent

OEREUEE| e

TempAmbient
TempColdSideAct
TempHotSideAct
TempToReach

¥ Gy

Iy gy g

TimeSample

4 B TcModuleOutput
% TempColdSideQut
% TempDelta
M TempHot3ideOut
- TimeOfHeating
B TimeloLimit
™ bTempReachable

Model je zkompilovan a nalinkovan do realtime jadra systému TwinCAT
TE1400 (1401) — Target for MATLAB® (Simulink®)



Demo aplikace s Peltierovym clankem
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Demo aplikace s Peltierovym ¢lankem BECKHOFF

Solution Explorer 1 x B IR provoz.content Peltier YT Scope Project
&5 - ) 4 ThermalModel * - Simulink third party support use
Search Solution Explorer (Ctrl+ &) SIMULATION DEBUG MODELING FORMAT ePs
28 Type Syste - =
22 Type System . 9 Open ~ o) Stop Ti P~
ssfetimit 1 13 Open iop Time
4[] TeCOM Objects ol e T B ] ‘, 4 @
4 [B Odhad_casu_teploty (ThermalModel) e & = Library Signal |G Sep  Run  Step D smiaten
LIMIT| - Pr - lable - v Inspector lanager
- TeModulelnput GyLinTamplout 3 Anslegin ] & Print Browser @ Fast Restart Back Forward P ge
A ALE LERARY PREPARE SIMULATE REVIEW RESULTS
1 PowerOverridePercent ) Minvalie [ inune B 5 i Tl
1 TempAmbient L nTempWaming [ Marvalus L eowmin @ {58 Famom g 5 |< ThermalModel ==
#1 TempCeldSideAct Asavaan [5] GVL1 BTempuiarning § hermalModel - ‘g
#1 TempHotSideAct 4 - GVLT bTempOverheatick fE] Restart 3 e
#1 TempToReach = H H
#1 TimeSample MadmamYake. PR Error [2] g
4 [ TcModuleOutput 5] Meninz
% TempColdSideOut ] Morin3 Tambint
5 TempDelta 5] berind
TempHotSideOut Tmesampis |
& TempHitsidedu IF ey e PO
& TimeOfHeating Falim2 5] Secet TSSO
% TimeToLimit T 5] Secure2 s
[ bTempReachable GVL1nTemplput! [ Anslegin DelayTimemsl—Mondut [( GVL1 bOuteuvaitags: GVL TempCoREEAT
4 [B 0dhad_teploty_ustaleni (Thermallvodel) 5] Minvatse . 90| ponpiows (3 et magel TempDela
TcModulelnput GULTaTempLimit I Masalus [ ] 60w
b W TeModuleOutput | ¥ Eoniz TompHarSae At
@ =
momon e e ——e
TompToRea
Matimum Valve Tambint
s00
Tempambion:_
4 [ safety e T Powsr Teo|
4 Safety Project
= References T
Target Syst y .
& Target System safuScaling 4 safescaliog
s s Ty CE— \ o
Gl UserFBs
4 g TwinSafeGroupl
b [ Alias Devices G¥L1nTemplout! [ Analogin_| Errer [o] GVLTnTempinpus2 ] Analogin_| Error 2] F—
TwinSafeGroup1.sal StuckdeError E StuckeError g TenaToRteach|
AnalogOut [ 6VL1 nactTemptict AnalogOue [ GVL1 shcTempCeld
[E5] Safety Instance o eTempHot r HTemplel TermpToReach
TraTemT
1 1
Scaling Factor Scaling Factor o
. | » Timeoteaing |
T model T
. Scaling Offset ) Scaling Offsat
b =8 Device  (therCAT) Diviion Rounding ] Division Rounding ] o
i~ Flear Watchdog {ms) Watchdog (ms) e
4 uiy Mappings ca 0 0 TTemoREaat
-3 . 3
2 Device 1 (EtherCAT) 1 - Device 1 (EtherCAT) 1 Round e e L
") PLCT Instance - Device 1 (EtherCAT) 1
", Odhad_casu_teploty (ThermalModel) - PLCT Inste SlempReacnatis
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Vision inspekce s vyuzitim TwinCAT Interface for MATLAB
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Vojtéch Stépanek

Beckhoff Automation s.r.o. | Kancelar Praha
Pramyslova 1306/7

102 00 Praha, Ceska republika

Sidlo spolecnosti: Sochorova 23, 616 00 Brno,
Ceska republika

Mobil: +420 602 625 903

E-mail: v.stepanek@beckhoff.com

Web: www.beckhoff.com | LinkedIn

© Beckhoff Automation GmbH & Co. KG
VSechny obrazové materialy jsou chranény autorskym zakonem. Jejich pouziti tfeti stranou neni povoleno.

Beckhoff@H T\INinC,;A(T®, EtherCAT®, EtherCAT P®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® jsou registrované obchodni znamka Beckhoff Automation GmbH. Dal$i oznageni pouZita v prezentaci mohou byt registrované obchodni znamky, jejichZ pouZiti tfeti stranou pro vlastni ¢ely muzZe byt v rozporu s vlastnickymi
pravy jejich vlastnikd.

Informace uvedené v tomto dokumentu obsahuji pouze obecny popis vlastnosti. Popisovana funkcionalita se muze lisit v disledku dal$iho vyvoje produktu.

Spolec¢nost Beckhoff Automation nenese zadnou odpovédnost za pfipadné $kody vzniklé nevhodnou aplikaci informaci uvedenych v dokumentu..
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