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Continuous solver| Discrete solver

: For simulating and For simulating and
Variable - step developing most developing controllers,
applications filters. ..
For hardware-inthe-loap For deplovi
. LS ploying
Fixed - step simulations, code controllers, filters...

generation...

Library of Solvers

Are you using
Fixed-Step Solver?

Does the model
have continuous
siates?

Does the model
have continuous
slates?

L 4 F L 4 F

Fixed-Step Fixed-Step Variable-Step Variable-Step
Discrete Solver Continuous Solver Discrete Solver Continuous Solver
ode1 odeb ode 165 ode 45
ode2 ode8 ode 235 ode 23
ode 3 ode 14x ode 23t ode 113
ode 4 ode Z3th
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File Edit View Display Diagram Simulation Analysis Code Tools Help
%o He-E-eq® P = (- [ - @ - i
Test
® &j'l’osL -
Q _-’_f\ Quickly insert blocks by clicking in the diagram and typing part of the block name._ More information. X
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Integrator
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Ready 268% VariableStepAuto
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ulink E] Block Parameters: Uin

Diagram Simulation Analysis Code Tools Help Inport

Provide an input port for a subsystem or mode
For Triggered Subsystems, 'Latch input by del
- produces the value of the subsystem input at
For Function—Call Subsystems, turning 'On’ tf
signals of function—call subsystem outputs’ r
this subsystem from changing during its execu
The other parameters can be used to explicitl
attributes.

- -

Main Signal Attributes
[] Output function call

— Minimum: Maximum:

[0 I3 [0

Data type |double

[]Lock output data type setting against chang
Unit (e.g., m, m/s 2, Nkm):

|inherit

Port dimensions (-1 for inherited):
1

Variable-size signal: |Inherit

Sample time (-1 for inherited):
-1

| Step3: &HSE

WEHRDRR, HANSEIRENHE, KE—NEEFHSH X0, ABRFTHSImulink-Fg1=-
FileModel-Property-ModelPropertyBiifi. 7ECallbacks-InitFcntR& UG LEIZS “X0=0",
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Integrator

Contimious—time integration of the input signal.

Parameters
External reset: |none ~
Initial condition source: | internal A

Initial condition:

X0

[ Limit output

O Wrap state

[[) Show saturation port
() Show state port
Absolute tolerance:

auto

J Ignore limit and reset when linearizing
Enable zero—crossing detection

State Name: (e.g.. 'position’)

deGenExample - Simulink

Hdit View Display Diagram Simulation Analysis Code Tools

MNew 3 —
3 Open.. Ctrl+0O @ E % \) HD
Open Recent v
Close v
B save Ctrl+S
Save As...
Simulink Project v
Export Model to r |
= 1
—repots——— > @ s
= I'lim
Model Properties *|[Z] Model Properties r
Print , Link to Data Dictionary...
Simulink Preferences Chart Properties
Stateflow Preferences » State Machine Properties
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Maodel Properties

Simulink “I&” &8 (A£: MATLAB 2017b~2019b, #: MATLAB 2019bM&E=hR4s)

Maodel Properties: dema =

Main Callbacks History Description Data

Model callbacks Model initialization function:
Prel.oadFen
FPoztLoadFcn
[InitFens
StartFen
PauseFen
ContinueFcn
StopFen
PreSaveFen
PostSaveFcn
CloseFen

X0=0;
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Simulink “i88” &5 (/Z: MATLAB 2017b~2019b, 7A: MATLAB 2019bXEEhRZs)

Salver Simulation time
Data Import/Export
Optimization

Diagnostics

Hardware Implementation

Start time: (0.0

vy v

Solver options

Stop time: [10.0

Model Referencing Type: |Fixed-step

- | Solver: |Dcle4 (Runge-Kutta)

Simulation Target
Code Generation

L

¥ Additional parameters

L

Coverage
HDL Code Generation

L4

Tasking and sample time options

| Step5: RIBEMA

RIBE AR ERert.tlc, BIBFwindows,
Linuxf1ZEBRARTER;
StUdio C++o

& Configuration Parameters: Test/Configuration (Active)

% Commonly Used Parameters = All Parameters

Fixed-step size (fundamental sample time):

0.001

BERFECH, ETFaI#AAINFERERNE; TRERVisual

Browse. ..

Select: Target selection
Solver System target file: |ert. tle
Data Import/Export
» Optimization Language: C++

Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

v (Code Generation

Description:
Build process

] Generate code only

Embedded Coder

Zip file name:

|Microsoft Visual C++ 2013 v12.0 | nmake (64-bit Windows)

Code Placement

Data Type Replacement
> Coverage
> HDL Code Generation

Code generation objectives

Prioritized objectives:

Check model before generating code:

Report [ Package code and artifacts
Commen ks Toolchain settings

Symbols

Custom Code Toolchain:

Interface

Code Style ‘ B ]

Verification Build configuration: |Faster Builds
Templates

Unspecified

Off v

~| Show settings

Set Objectives...

Check Model...



| Step6: EOIKE

EABEEELER RROER) HLFEE@ikcontinuous
time, RAGIFRIE. LLIMNFSEEI I EParameter
visibilityigApublic, ENSHRERFALETE, ETAHEL

& Configuration Parameters: Test/Configuration (Active)

% Commonly Used Parameters

Select:
Solver
Data Import/Export
Optimization
Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
v Code Generation
Report
Comments
Symbols
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement
Coverage
HDL Code Generation

= All Parameters

Software environment

Code replacement library: None

Shared code placement: Auto

Support : floating-point numbers
absolute time

Code interface

Code interface packaging: |C++ class

non-finite numbers

continuous time

complex numbers

[ variable-size signals

~| Multi-instance code error diagnostic: |None

[ I Remove error status field in real-time model data structure

Data Member Visibility/Access Control

Parameter visibility |public <

Configure C++ Class Interface
Data exchange interface

Generate C API for:

[ signals [ parameters
] ASAP2 inter-

[JExternal mode

| Step7: X{HFTEAE!

7£Code

Parameter access

External 1/0 access |None

|:| states

[ root-level 1/0

PlacementTUi& EXHIT KR ycompact, REBRERZRXHE, FEABIARYE &R,

% Commonly Used Parameters

Select:
Solver
Data Import/Export
> Optimization
Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
v Code Generation
Report
Comments
Symbols
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement
» Coverage
HDL Code Generation

& Configuration Parameters: Test/Configuration (Active)

= All Parameters

Code packaging

File packaging format: |Compact

-



| Step8: RIASHITH

RESH N TunableBBIRATRILUBITRMER S, *!
inlinefleANEERTF, BEEFETIHRSE, METLMSHREMERNERIEBIZEN.

& Configuration Parameters: Test/Configuration (Active)

% Commonly Used Parameters

Select:

Solver
Data Import/Export
v Optimization
Signals and Parameters
stateflow
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
» Code Generation
» Coverage
»> HDL Code Generation

= All Parameters

Code generation

Default parameter behavior: |Tunable ' {Configure. .. Inline ir

Use memcpy for vector assign* Memcpy threshold (bytes): |64
Loop unrolling threshold: |5
Maximum stack size (bytes): |Inherit from target

& Configuration Parameters: px4demo_ADC_example/Configuration (Active)

Q

Model Referencing
Simulation Target

¥ Code Generation
Optimization
Report
Comments

|dentifiers

| Step9: wWiF

s

Default parameter behavior: [Tunable

Pass reusable subsystem outputs as: |Structure

Data initialization

[ | Remove root level I/O zero initialization

| | Remove internal data zero initialization

RESImulinkAY4RiEIes, BIRJ4ERC/C++E3, AT, XFMATLAB
2019afkzFikRas, TEEFXNTE, BRI ERRIFZE “Build” BIEL

lpiﬁ Accelerator

| Build Model

FFXF2019b K2 EhEAs, sNAEFIR, smEHEAPPS - CODE GENERATION -Embedded
CoderA g AERM T AN, FEPUMTEFRRE “C++CODE” - “Generate
Code” - “Build” ZHITLEESRIFERAID,



#1 MulticopterCtriVelocity/Force and Moment Model - Simulink

MODELING

APPS

Search

CODE GENERATION

SIMULATION
Get
Add-Ons =
ENVIRONMENT
Code
w
k
FORMAT
or
opterMoCtrl

(=

Embedded
Coder

APPS

GENERATE CODE

Simulink
Coder

C++ CODE X

b

AUTOSAR
Component ...

HDL
Coder

lil aOpenReport -

Generatefcode and build model

Generate View % Remove Highlighting
Code « Code
#4++  Build

| Step10: EFLMMNIE

EM=1XH, 25Z: “ert_main.cpp”

EXreEEs—MEAREMRBERIGIF. “.cpp” M AT
XN XHEE T WA BSimulinkiit B £ B — 1 C+H+,

S EHA » C: » Users » dream
ELaE=s
EFR -
d CodeGenExample_ert_rtw |
slprj
"a CodeGenExample.slx

E Code Generation Report

Contents

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report

Code Replacements Report

Generated Code

(-1 Main file
ert_main.cpp

(-1 Model files
CodeGenExample.cpp
CodeGenExample.h

[+1 Utility files (1)

Code Generation Report for 'CodeGenExample’

Model Information

Author

Last Modified By
Model Version
Tasking Mode

dream
dream

1.3
SingleTasking

Configuration settings at time of code generation

Code Information

System Target File
Hardware Device Type
Simulink Coder Version

Code

Location of Generated Source
Code

Timestamp of Generated Source

ert.tlc

Intel->x86-64 (Windows64)
8.13 (R2017b) 24-Jul-2017
Tue Jul 30 12:08:50 2019

C:\Users\dream\Desktop\eA\Sec2\CodeGenExample_ert_rtw\

~Typeof Buiid
Objectives Specified

vioTeEr

Additional Information

Help
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1. MATLABE M Embedded
Coderf&i7T: https://ww2.mathworks.cn/products/embedded-coder.html

| 7. % W irlER

Q1l: XKRiEMaZZvisual studio cHRIFIMREHEEEmex, SHSimulink>)XH4RIFERY

Diapnostic Viewer
o57AM Buld  ~ | @1 A1 @3 |

* Build Summary

| Top model targets built:

5

: Model Action Rebuild Reason

N A e L L L S
{ demo Failed Code generation information file does not exist.

{

. @ of 1 models built (@ models already up to date)

| Build duration: @h 8m 18.11s

5

Brace indexing is not supported for variables of this type.

FEEET

Component: Simulink | Category: Blodk diagram error

Code Mappings — Component Interface

Ready View 1 error

Al: BESBRT HATMATLABRRZAIVisual Studio
CHRIFIMELREEIVSRINRER R, ABEMATLABHSHSITEOFMAIES “mex
-setup”, —RERRSBNRGIHRE EHFNRIFSS, HSTETR “MEX

BCEMER ‘Microsoft Visual C++

2017 LUHITHRIFT BFHIRBAREIER. FHIMEREESE” [RlySIimFTERER
F]\RflySimAPIs\4.RflySimModel\API.pdf “HHEIFIZECE

22 mex -setup

MEN BEAMR] Microsoft Visual c++ 2017 ()" |ELiHT ¢ iEEHKRE.
&, WATLAB C 70 Fortran AFL CB R, MOEE

BE 2732-1 PLLETES MATLAE EB. EEE
EFABIFAND AFI.
BULEAT R HIES B EN:

http: //www, mathworks, com/help/matlab/matlab _external upgrading-mex-files—to-use-64-bit

BRIETAN c RKiFE, WMUTRAGEE—Héd:

Microsoft Wisual C++ 2013 (£} mex -setup:D:\MATLAB\RZO1Tb\bin\winfd\mexopts\msvc2013. xml €
Microsoft Visual C++ 2015 (€} mex -setup:D:\MATLAB\RZ2017b\bin\wintd\mexopts\msvc2013. xml C
Microsoft Visual C++ 2017 (C) mex =-setup:C:\Users\dream'\AppData‘\Roaming'\MathWorks\MATLABAR

BRIFTAMES. WM TR b RF—HwS:
mex =setup C++
mex —setup FORTRAN

o



https://ww2.mathworks.cn/products/embedded-coder.html

Q2: wiFRsE, TAMBEM
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§ Dl incdelTes GESNTERCIERY, LARE, QNSRS SSNREEL 8
L RET e THE A el TeEDSREER
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XA e AT REFSIPXAPSPTRFEREM IR, EMRAYSImRER SRR TEESH
LEFARIA
E Toolbox one-key installation script: RflySimA..  — x

(1) Softwane package installation directory
|C:'I.PX4F‘SF‘ ‘

12} PX4 firmware compiling command: fimware versions <= PX4-1.8 use format
prdimu-w3_default, >= PX4-1.8 use format pud_fmu-v3_default

px4_ fmu-vEc default ‘

{3) PX4 firmware version (1: PX41.7.3, ... 6 PX4-1.12.3, 7. PX4-1.13.2, &
PX4-1.14.4, 9: PX4-1.150)

° |

(4) PX4 firmware compiling toolchain (1: WinWSL[suitable for all versions], 2
Msys2[suitabla for <= PX4-1.8], 3: Cygwin[for »=PX4-1.8])

i |
5} Whether to reinstall PSP toolbox (yes to reinstall and no o remain current
installation)

yes |

(6} Whether to reinstall the dependent software packages (CopterSim,
QGroundControl, CopterSim, etc. About 5 minites)

o |

{7} Whather to reinstall the selected compiling toolchain (yes to reinstall and
no to remain unchanged, about 5 minites)
o |

18) Whether to reinstall the selected FX4 fimmware source code (yes to
rainstall and no to remain unchanged, about 5 minites )

o |

(9) Whether to pre-compile the selected firmware with the selected command (yes
to compile and no to remain unchanged, about 5 minites)

o |

{10} Whether to block the actuator outputs in the PX4 fimrware code (Yyes” to
use Simulink controller, "no” to use P X4 offical controller)

o |
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