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Simulink Product Family
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e Nékteré funkce v MATLABuU

— prace s maticemi, linearni algebra

<) priklad1 & B
" ~

— trigonometrické funkce, logaritmy, viastni§g f;--:j'poJ %omy
— analyza dat a Fourierovy transformace
— interpolace (1D, 2D a 3D), konvexni obaly,
— reSeni ODE

— grafické funkce, 2D a 3D grafy

— vstupy a vystupy v MATLABuU
— podpora audio video, animace

Programovani a vytvareni aplikaci v MATLABuU

Nastroje pro ladéni programu, textovy editor
Publishing kédu do formaru HTML, XML, LaTeX, DOC a PPT
Optimalizace kédu, kontrola kédu
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« Jednoduché kresleni grafui ve 2D a 3D z pfikaz. radky

2D grafy, odecet dat, prokladani dat
3D grafy, kresleni povrchu a siti
barevné rozliSeni hodnot na ose "z" ve 3D

L} Figure 1
Fil=  Edit

«): Plot Catalog

"obchodni" grafika

File Edit
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View  Graphics

double
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* Uzivatelské aplikace
— "rucni" zapis do M-soubort
— vyuziti specializovaného nastroje GUIDE ==

estAX.fig !ﬂ

‘Fle Edit View Layout Tools Help

~ : 7 ' Push Button
0= & =N & BB LS reee)
k Select . Puzh Button

Push Button
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. 0 T Edit Text Cel Tools De
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=1
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B4 Check Box Angular G ctivex Co Push Euttan

wlt Edit Text Push Bt 818 18 L
T Static Text

— % Last Modifie
=2 Paop-up Menu Puzh Button |
i % Begin initia

gul SJingleton
I Togole Buttan _
L Push Button gui_State = st
i mees

& Panel foul Upeninglon’, Htestix Upeninglon,

activex? ‘gui_OutputFon', (testlX OutputFon,
_ E aircraft Insfrupient Active: "gui_LayoutFen', [1 .
X Activel Contral 'gui_Callback', [11:

Button Group

8| Button Group

if nargin && ischar (varargin{l})
gui_State.gui_Callback = strZfuncvarargin{l});
end

if nargout

[varargout{l:inargout}] = gui_mainfcen(gui_State, varargini:});
else

gui_mainfon(gui_State, varargini:});

end b
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’"% MATLAB Compiler HUMUSOFT s.r.o.

MATLAB Compiler umoznuje vytvaret:
— samostatné aplikace (Stand Alone Applications)
— sdilené knihovny C/C++
— moduly add-ins do Excelu
— .COM objekty
— .NET aplikace

Rozsifovani samostatnych aplikaci na jiné PC
— na PC spoustejici aplikaci nutno instalovat MCR
— instalacni soubor MCRInstaller.exe

Soubor je umistén v adresari:
<matiabroot>\teolbhex\compilerideploy\win32

e Zaver
— cokoliv muzeme pocitat v MATLABu zvlada MLL Compiler
3 — aplikace nejsou licencneé omezeny.
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* Distributed Computing Toolbox

— umoziuje koordinovat a provadét nezavislé vypocty v MATLABuU soucasné na
clusteru pocitact

MATLAB® ‘ '

Distributed Computing
Toolbox

MATLAB
Distributed
Computing Engine
Workers

Other toolboxes

Scheduler ’
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Toolboxy - vyber HUMUSOFT s.r.o.

Klient spousti ze svého PC job - poCitana uloha
— uzivatel rozdéli job na mensi segmenty (tasky) pomoci Distributed Computing Toolboxu

— MATLAB Distributed Computing Engine zajisti vypocet ulohy (job a segmenty) a vraci
vysledky klientovi

— Job manager (¢ast Distributed Computing Engine) koordinuje provedeni jobu a taski a
rozesila je na jednotlivé workery (procesory)

Podpora platforem Windows, UNIX a MAC

Klient, job manager a worker nemusi pracovat na stejné platforme,
podpora heterogennich clusteri a kombinace 32 a 64-bitovych strojli

Interaktivni paralelni Command prompt P>>

Worker

Worker

Worker

Worker
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 Database Toolbox

— import a export dat mezi MATLABem a jinymi databazemi
— DT propojuje MATLAB a databazi pomoci funkci MATLABuU
— komunikace pres VQB (Visual Qury Buildr)

— DT umoznuje soucasnheé pracovat s vice databazemi

— komunikace s databazemi

* |[BM DB2, Informix, Ingres, Microsoft Access, Microsoft Excel,
Microsoft SQL, ServerMySQL, Oracle, PostgreSQL Sybase SOQL
Server, Sybase SQL Anywhere

— Ovladace pro Windows
* Open Database Connectivity (ODBC)
* Java Database Connectivity (JDBC)
— Ovladace pro Unix

» Java Database Connectivity (JDBC)

11
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* Control System Toolbox

— LTI modely, LTI viewer (ltiview)
— SISO, MIMO modely
— zust ovani charakteristik modelu

12
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Toolboxy - vybér
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Image Processing Toolbox

— specialni transformace obrazu
— morfologické operace

— linearni filtrace a navrh filtr

— transformace

— analyza a vylepSeni obrazu

— registrovani obrazu

— oprava neostrého obrazu

<} Dverview (Image Tool 2)
File Edit wWindow Help

>> imtool

>> landsatdemo
>> edgedemo
>> gtdemo

13
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DalSi toolboxy:
— Curve Fitting

Toolboxy - vyber HUMUSOFT s.r.o.

— Financial

— Aerospace — Financial Derivatives

— Data Acquisition — Bioinformatics

— Image Acquisition

— SimBiology

— Database — Neural Network
— Filter Design — RF Toolbox

— Statistics — Finacial

— Mapping — Mapping

— Fix - Point — PDE

— Fuzzy Logic — Robust Control
— Signal Processing — Spline

— Optimization — Symbolics

— System Identification — Wavelet

— OPC — a dalsi

14



Simulink HUMUSOFT s.r.o.

— linearni a nelinearni systemy
. i L, i . O & ¢ |
— systemy spojité, diskrétni a hybridni Commonty ised Blck:

— systémy mohou byt "multirate"
— zakladem jsou funkéni schémata s bloky
— Simulink obsahuje 14 knihoven s bloky

Dizcrete

Logic and Bit Operations

s . <} Scope _ (O] x|
Pl

imulation  Format  Tools

Inte gratar
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* Priklad: sldemo_dblcartl
Systém pruzina a dvé zavazi

<) dblcart1 Animation

— periodicky se méni buzeni
— pouzit LQR regulator a odhad stavu
— animace

Ejsldemn_dhlcartl
‘Fiier Edit Wiew  Simulation  Format  Tools  Help

DSE&E| $68R| c2] p =

16



Simulink - dSPACE HUMUSOFT s.r.o.

* Vyvojové a fidici systémy pro simulace v realném Case
— Rapid prototyping
— Simulace Hardware-in-the-loop (HIL)

* Tvorba fyzickych prototypi nahrazena praci s digitalnim modelem fyzikalnich
vlastnosti komponent a vyrobkt

* V simulované fidici smycCce je zapojen skute¢ny hardware

* Simulaéni modely pracujici v realném ¢ase, PC vybavené hardwarem pro styk s
realnymi komponenty systému umoznuji simulaci a testovani riznych kombinaci
modelovanych | skutecnych subsystému a Fidicich jednotek

* K dispozici existuje rada modelu
komponent a interagujicich systémiu

— Dynamika vozidla

— Pohonné jednotky
— Pneumatiky
— Okolj, ....
Priklad:

Testovani fidici jednotky
automatické prevodovky
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* Grafické a vyvojové prostredi pro systémy zaloZzené na
teorii koneénych stavu stroju

— Stateflow reaguje na udalost v systému a na zakladé této zmény meéni stav v

systému
— kombinace Stateflow a Simulinku
s (] | 7 :1.1.":| P Il m & 5
Priklad:
ZJuntitled _ M=l E3

File Edit -4%ew Simulation Format Tools  Help

O EE&| & BBz » =joo
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<) Stateflow (ch
File: it Sim

* Priklady:
— ohfrivac€ vody
>> sf_boiler

o

E!sf_huiler
Filz Edit Simulation  Formak  Tools  Help

1400 r'-h:nrrnal v| 3

A bang-bang temperature contre
system for a boiler

For a demonsiration, select Start from the Simu

Ready

LED {OFF=0, RED=1, GREEN=2}

* Priklady:
— vytah

BOILER ChWD [OFF=0, ON=1}

actual temp

.n:iig'rtal temp >> Sf_e I evato r
Pl QIIE:’I[Jr”r'I:::rI del

Contraller




Bloksety - vyber HUMUSOFT s.r.o.

* Virtual Reality Toolbox

- z , > , Virtual Reality Toolbox 4.2
- VI rtu al n I Svet po m OCI VRM L Copyright 1998-2005 HUMUSOFT s.ro. and The dMathifofks, Ine.

— dynamické systémy, Simulink
— VRML viewer, VRML editor

Priklad:
>> vr_octavia

Joystick Input

Vehicle Dynamics Visualization

[ES i

&
|
|
|
I |
|
|
|
I |
|
|
|
I |
|
|
|
|
|
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Bloksety - vyber HUMUSOFT s.r.o.

EjLihrarr: aerolibv1
File Edit Wiew Format Help

s BR D RERE T

* Aerospace Blockset
— pohybové rovnice (podélny pohyb, 6DOF)

— pohonna jednotka (turbofan engine) j'l"fm

— posilovace 2. radu (linearni, nelinearni) “Equations . Propulsia Aetuators Envitanment

of Motion

— modely standardni atmosféry, turbulence, g
— aerodyn. sily a momenty

Flight Utilities Animatian
Farameters

— hmotové chrakteristiky, ‘
>> aeroblk_six_dof

Help

| » = [0 Infao ce Blodeet 1.6.2
'_ " Copyright 004 The hWathitads, Ine.

HL-20 Alrtr

>> aeroblk HL20




Bloksety - vyber HUMUSOFT s.r.o.

Video and Image Processing Blockset

— import videosignalu do prostredi Simulinku

— typy obrazii a videa: binarni, cernobilé a RGB

— navrh, generovani kédu a graficka simulace algoritmt pro zpracovani videa
— moznost 2D filtrace, geometrické a frekvencni transformace, detekce hran,...
— Fada vlastnosti Image Processing Toolboxu v blokové podobé

— import a export AVI soubort

o File . Edit S Format  Toals Help
Priklady: DSE& s ER (o cr afi w1 Hes
vipstabilize

Stabilization

vipedge ETETR

Stabilized

vippanorama

22
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* SimDriveline
— prostiedi pro navrh pohonii a hnacich soustav popsanych bloky
— modely se vytvari v prostredi Simulinku (Simulink nutny)
— simulace hnacich soustav napr. ve vozidlech nebo plavidlech

— soustavy prenasi kroutici moment a silu od motoru a meéni ji na
kinetickou energii

* Knihovna blokl obsahuje
— rlizné typy prevodovek
— casti vozidel (naftovy, benzinovy motor, dynamika vozidla, ...)
— dynamické elementy (spojky, torzni skriné, atd.)

— predlohy prevodovek

E!Lihrary: driveline M=l B

Fle Edt View Format Help

— shimace a posilovace

Fears

23



e SimDriveline

Priklady:

drive_4wd_dynamics

drive_full car

E! drive_full_car

dit  Wiew  Simulati

Format  Tools Help

HUMUSOEFT s.r.o.

Fi -
O

SEHE fEBER| D l|1D |N0rmal BB

mEE T ®

Tire FL

Gasoline
Engine

Fil= Edit Wiew Simulation . Erendat  Tools

Tire FR

o

Front
Differential

Differential

Help

Vehicle
Welocity

Tire
Fuorces

RPMS

==

DSeE&| =R 2 2 sk Nomd > DBy REE T &®
Frogrammed
Clutch Brake Torque
= -—. ke e
Gear Sequence -
> o —
Pragrammed N Drive Shaft Road
Cluteh Cantrol Speed
e Gear 3
1 Turbine = Simpson
% Throttle ] Thrattle A In Ot | Impeller FSpead
TShmﬂlr Engine Conwverter with
COpes
tana Gazoline Engine P Lockup Clutch Full Car Model
u Based on a Simpzon 4-Speed transmizsion.
Env Workspace variables are defined.
Crrive Ratio Clutch
Scope Scopes

[100%

|ode2at
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e SimMechanics

— prostiedi pro simulaci a modelovani stroju jako tuhych téles popsanych
bloky

— modely se vytvari v prostredi Simulinku (Simulink nutny)
— kombinace s bloky Simulinku a SimDriveline
— vystupy do Virtualni Reality
e Knihovna blokl obsahuje
— télesa (uchytné body, CG, setrvacnost), pevné uchyceni
— spoje (prismatické, otocné, sférické, rovinné, teleskopicke, ...)

p , []Library: mbliby1 M=l E
- ved e n I ] u C hyce n I File Edit ‘iew Format Help

— shimace a posilovace

— silové prvky (pruzina, tlumic) . m H .

...... Utilitie:

* Analyza pohybu, kinematika Eremants

25
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* SimMechanics o S s o5
mech_fceng_vr

File Edit ki Format lp

| P = inr' l'-h:urnal 'l




f% Bloksety - vyber HUMUSOFT s.r.o.

* SimPowerSytem Blockset

— prostiedi pro simulaci a modelovani elektrickych a energetickych systémii
popsanych bloky s parametry

— simulace enegetickych soustav, ovladani elektromotoru, atd.
— modely se vytvari v prostiredi Simulinku (Simulink nutny)
* Knihovna blokl obsahuje
— elektrické zdroje (stejnosmeérné, stridavé, trifazove,...)
— tocivé stroje (synchronni, asynchronni stroje, motory, ...)
— vykonova elektronika (tyristory, diody, ...)

— jistice, RLC c¢lanky, transformatory  [Eltrersowit

File Edit Wiew Format Help

— MErici zarizeni :
I 125 l )

EI ctrical Elements Application
Libraries

27



HUMUSOEFT s.r.o.

* Priklad: Nelinearni fizeni vodni turbiny a synchronniho generatoru

power_regulator

E!puer_regulal:ur * H=]

File - =dit Wiew Simulation Format Tools Help
Sy =z [Noma 7| B

Neonlinear control of a hydraulic turbine
and a synchronous generator

madulus

Fator angle
dewiation

Line Fault timing

| U ............ ............ ............
12F ... ............ ............ .............
oar- |- ............ ............ ........... i
0&l | | |<Rotor angle deviation
- . 135

0 13

Titme affzet. O 125

Synchronous Machine

28 105
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* SimHydraulics Blockset

— prostiedi pro simulaci a modelovani hydraulickych systémi popsanych
bloky s parametry

— moznost simulace tzv. "multi-domain" systému (systémy s hydraulickymi
a mechanickymi komponenty)

— modely se vytvari v prostredi Simulinku (Simulink nutny)

— vyzaduje MATLAB 7 a Simulink 6

— fyzikalni modelovani (SimMechanics, SimDriveline, SimPowerSystems)
— dva typy proménnych: prubézné (through) a pricné (across)

— dva typy portt: hydraulicky, mechanicky (sila, tocivy moment)

* Knihovna blokl obsahuje
— ventily, akumulatory
— hydraulické valce, potrubi
— hydromotory, pumpy

29




Real Time Toolbox HUMUSOFT s.r.0.

* Real Time Toolbox
* Nadstavba Simulinku pro praci v realném case
— shér dat
— on-line fizeni
— synchronizace s realnym casem
* Interaktivni prace (modely neni nutho kompilovat)

* Knihovna blokl reprezentujicich komponenty RT systémli

* Podpora ~160 akvizicnich karet _ . .
» Real Time Toolbox 4.0: T etemu (magneticks levitac) oo
— zcela nové uzivatelské rozhrani
— objektové programatorskeé rozhrani
— vyrazneé zvyseni rychlosti
— kompatibilita s nejnoveéjSimi typy procesoru

30
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Z7aa DBloksety - vyber HUMUSOFT s.r.o.
* Dalsi Blocksety « Dalsi Blocksety
— Communication Blockset

— SimDriveline
— RF Blockset

— Signal Processing Blockset

— SimEvents

) ) — Video and Image Processing
* Podpora Simulinku, Stateflow

— Real - Time Workshop « Podpora Simulinku, Stateflow
— Simulink Accelerator

— Simulink Fix Point
— Simulink Paremeter Estimation

* Embedded systémy, targety
— Real - Time Embeded Coder
— Real - Time Windows Target
— Embedded Target for TI C2000
— Embedded Target for Tl C6000
— Embedded Target for Motorola MPC555
— Embedded Target for Motorola HC12

31 — Embedded Target for InfineonC166
Microcontrolers

— SimDriveline
— SimEvents
— Simulink Response Optimization
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* Platformy, HW

— Windows 2000 (SP 3 nebo 4), XP(SP 1 nebo 2), Windows Server 2003
— Windows XP x64

* RAM (512) 1024 MB

* misto na HDD 460 MB (jen MATLAB a Help)

* Pentium llI, IV, Xeon, Pentium M, AMD Athlon, Athlon XP, MP, AMD 64
— Solaris 8, 9, 10

* SPARC, UltraSPARC

* misto na HDD 460 MB (jen MATLAB a Help)
* RAM (512) 1024 MB

— Linux 32-bit Kernel 2.4.x, Kernel 2.6.x, glibc 2.3.2 a vyssSi

* Pentium I, IV, AMD Athlon, Athlon XP, AMD Opteron, AMD64, EMT64
* RAM (512) 1024 MB

* misto na HDD 460 MB (jen MATLAB a Help)

— Linux 64-bit Kernel 2.4.x, Kernel 2.6.x, glibc 2.3.4 a vySsi
32
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* Platformy, HW - pokracovani
Macintosh, PowerPC G4 a G5

— Panther

e Mac OS X 10.3.8, 10.3.9*
* RAM (512) 1024
* misto na HDD 460 MB (jen MATLAB a Help)

— Tiger
* Mac OS X 10.4.4, 10.4.5, 10.4.6, 10.4.7
— X11 pro Macintosh

Dékuji za pozornost

33
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