MATLAB在TwinCat 2.11的应用
使用MATLAB/simulink生成PLC的st语言功能函数的方法
[bookmark: OLE_LINK1]本文统一以MATLAB demo中的plcdemo_simple.mdl为例。首先在MATLAB命令行中执行命令demo，选择simulink PLC coder->Demos->Basic Introductions and Examples->Generating Structured Text for a Simple Simulink Subsystem,然后打开该模型。
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· 打开参数配置面板（Simulation->Configuration Parameters）
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· 进入PLC Coder的选项页，将Targer IDE选为Beckhoff TwinCat 2.11。然后应用。
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· 回到模型，右键点击SimpleSystem，选择PLC Coder->Generate Code For Subsystem。如果没有错误，将在当前目录下生成plcdemo_simple.exp文件及诊断对话框。该文件即为ST语言的PLC文档。
[image: 利用MATLAB/simulink的自动代码生成工具开发PLC程序 - 小米 - yjhou84的博客]
打开TwinCat的PLC Control，新建一个工程，命名为testmatlab。下面我们将刚才生成的文件导入到TwinCat中，选择Project->Import,选择刚才生成的plcdemo_simple_subsystem.exp文件。完成后TwinCat的POUs窗口中就有了功能函数文件。
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！！！不是所有的MATLAB工程都能导出为PLC Code, 它的前提条件是支持的子系统必须是atomic subsystems. 以下种类的数据类型不能被PLC CODE生成工具接受，也就是说不能被转换为PLC代码。
· Fixed-point data types
· Complex data types
· Model reference
· Global data store memory (DSM)
· Absolute time temporal logic in Stateflow charts
· Stateflow machine-parented data and events
· Exported graphical functions in Stateflow charts
· Limited support for math functions. The coder does not support the following functions: tanh, cosh, sinh, atan2, rand.
· Triggered subsystems
· Merge block
· Multi-rate models
· Signal and state storage classes



以下案例是一个比较证明，用来表示不是所有的MATLAB组件都可以用来输出PLC代码，案例程序参见simulink PLC coder->Demos->Basic Introductions and Examples-> plcdemo_pid_feedforward.mdl
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只选择PID_feedforward 和 Memory,点击右键选择创建子系统
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创建完子系统后，在上面点击右键
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选择 Treat as atomic unit
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点击OK， 然后在新生成的SUBSYSTEM上点击右键
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当兼容性测试通过，则显示为
[image: ]

如果一开始选择了多个组件加入到子系统中比如样例中的PID_feedforward, Plant Actuator和 First Order Process， 那么在创建完子系统以后，点击PLC CODRE的兼容性检查，会出现以下错误
[image: ]

[bookmark: _GoBack]这代表该子系统某一个成分不能被PLC CODE工具接受，也意味着不能生成PLC代码。
image4.jpeg
i PLC Coder: plcdemo_simple/SimpleSubsysten

iew Font size

dessage  souras | Reported 53 Sumnary
T

(e

PLC code generation successful for ‘pledemo sinple/SinpleSubsystan’

Generated files
olesreiolcdino sinle. exp





image5.png
CAT PLC Control — (Untitled)s

leSubsysten (FB-ST)1

Eile Bdit Project ILnsert Extras Online Hindow Help

B8] Die]ee (S BA5R|  [m@{mH

0001[FUNCTION_BLOCK SimpleSubsysterm
0002)AR_INPUT

MAIN (PRG) 0003 sshethodiType: SINT:

0004 U:LREAL

O005/END_VAR

000§/AR_OUTPUT

3 m]

00[CASE ssMethodType OF

0002 S5_INITIALIZE

0003 (“lnitisliz=Conditions for UnitDelay: '<S1>/Unit Delay’ %)
0004 UnitDelay DSTATE = 0:

0005
0008 S5_OUTPUT:

0007 (“Gain: <S1>/Gain' incorporates
0008 * Inport *<Roob/U'

000 * Sum <S1>/Sum’

0010 * UnitDelay: '<S1>/Unit Delay’
1l s





image6.png
Anti-Windup PID Control Demonstration
i Feedtonvard Control a

o





image7.png
o gl

Cut m-nmm -
H oo =
vees
ComectHocks
esTecodegen  Creste Subsystem Subsystem
S S e mlenning
 subsystem, right- Requirements »
et
Formst >
er wih hyperin Text Alignment ) [preticaly.
Foreground Color
Backgound Color
cone
Aign Hocks >
VebuteBodks

Resize Blocks »





image8.png
Open Block
Open BlockIn New Window
Explore

cut
Copy.

Delete.

Mask Parameters
Subsystem Parameters..

Block Propertes.
Model Advisor...

Convertto Model Block

Requirements
Design Verifier

Real-Time Workshop
HDL Coder
PLC Coder

Fixed-Point
Linear Analysis

Mask Subsystem...

[CRepecsE wEES

ks

Enable "Treat as atomic unit” to generate code ...





image9.png
‘Subsystem
‘Select the settings for the subsystem block.

Parameters
‘Show port labels [FromPorticon -]
[ —

|| Name of error callback function:

- e —

Treat as atomic unit

(S ——

Q ok J [ concel [ v ][ awey ]





image10.png
PLC Coder Check Subsyster Compativilty ]
. L\ Generste Code forSubsystem
Options.





image11.png
© PLC Coder: plcdemo_pid_feedforward/Subsystem

[S=ERel_X_}]

View _Fontize

Message  Source

Reported By Summary

@ PLC Coder Log _plcdemo_pid_feedforward PLC Coder

PLC compatibility passed for plcdemo_pid feed





image12.png
© PLC Coder: plcdemo_pid_feedforward/Subsystem [L=HRel_X_}]

View _Fontize

Message source

Reported By Summary

@ PLC Coder errorpicdemo_pid_feedforward simulink  The “FixedStepDiscrete” solver cannot be used te

@ PLCCoderlog  plcdemo_pid_feedforward PLC Coder  PLC compatibility failed for ‘plcdemo_pid_feedfo)

i ’

& pledemo_pid_feedforward

The “FixedStepDiscrete" solver cannot be used to simulate block diagram Subsystem' because it contains





image1.png
File Edit View Go Favorites Desktop Window Help

File Edit View Simulation Format Tools Help

DSHS| SBR[ 42> [Nomal I BEBSE b

- Current Limitations

-~ Simulink Block Suf
Stateflow Chart Exg
Configuration Parameters|
- f Functions
i plccoderdemos - Prod
~Jx plccoderpre - 5t torg
Jx plegeneratecode - Ge
J& pleopencontigset - 03

{ Bamples

£y Demos

=-Basic Introductions and

Sine vave

e

“Generating Structured) [This introductory model demonstrates the code generated for a simple subsystem consisting of
+~Generating Structured | a few basic Simulink blocks. To build the subsystem, right-click on the subsystem block and
+~Generating Structured | select PLC Coder > Generate Code for Subsystem

- Generating Structured |

-Generating Structured|| | The Diagnostic Viewer with hyperlinks to the generated code is displayed automatically.
- Generating Structured |





image2.png
Simulation | Format Tools Help

Stat [ == [ PPN

Stop

Configuration Parameters...  Ctri+E T

v Nommal
Accelerator
Rapid Accelerator
Software-in-the-Loop (SIL) A
Processor-in-the-Loop (PLL)
External

ol

| —

e

ictory model demonstrates the code generated for a simple subsystem consisting of |




image3.png
Data Import/Export
‘Optimization
&+ Diagnostics
‘Sample Time
Data Validity
“Type Conversion
Connectivity
Compatibility
Model Referencing
Saving
Hardware Implementat
Model Referencing
&+ Simulation Target
Symbols
Custom Code
Real-Time Workshop

HDI Coder

CoDeSys 2.3
CoDesys 3.3
RSLogix 5000

B&R Automation Studio 3.0
PLCOpen XML
TWInCAT 2.11





