Curs #1, Programare sem. | - 2024
Prof.dr.ing. Iulian Lupea
PROGRAMARE GRAFICA

Modul de evaluare Sem. | (2020)
e 1. Verificare Scris cu subiecte din toatd materia (curs+laborator): 50% din nota finald; NS>=5
e 2. Verificare Laborator si activitatea pe parcursul semestrului : 50% din nota finala; NL>=5
2.1. Dosar cu 3 programe: 2 primite si 1 la alegere + teste scurte pe parcursul semestrului: ND= 40%
din NL

Problema #1: data in sdpt. a 4a, Predata in sapt. a 6a (max nota 10) (Format: enunt,
PF+diag+explic. detaliate)
Predatd sapt. a 7a  (max nota 8) altfel 2
Problema #2: data in sidpt. a 8a, Predata in sapta 9a (max 10)  (Format: enunt,
PF+diag+explic. detaliate)
Predatd in sapta 10a (max 8) altfel 2
2.2. Verificare la terminal (ultimul laborator #14): 3 probleme: VT=50% din NL

o Sunt valabile regulamentele oficiale ale facultatii privind prezenta studentilor la activitatile didactice
e Prezenta la curs — obligatorie pt. An. 1.

Despre Absente:
Recuperare absentelor (maxim 3 laboratoare) se face inainte de saptamana a 14-a.

IF Nr.AbsenteLabor in saptamana_14 >0 and Nr.AbsenteLabor <4
Nu te poti prezenta la Test Laborator din Laborator #14
Catalog: Scris =-2 Labor =-2
Recuperarea absentelor se face in sesiunea de restante cu plata
ENDIF
Despre Nota laborator:
IF NotaTerminal 24.5 si NotaDosar 24.5
NotaLabor = 50% * NotaDosar + 50% * NotaTerminal
Te poti prezenta la examen scris
ELSE
Nu te poti prezenta la examen scris
Catalog: Scris =-2 Labor =-2
In sesiunea de restante: te prezinti din nou la TestTerminal
ENDIF
Despre Nota FINALA in cazul laboratorului promovat
IF NotaScris =4.5
NotaFinal = (NLaborator + NScris)/2 % media aritm. rotunjita
CATALOG: Nota Finala >=5
ELSE
CATALOG: NotaFinala <5 (Nepromovat), NotalLabor =5 (promovat)
In sesiunea de restante: te prezinti din nou numai la Scris
ENDIF
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10.WEB:

https://www.apexwaves.com

**http://www.ctanm.pub.ro/academic/LabVIEW/Tutorial.htm

**http://www.iit.edu/~labview/Dummies.html

**http://www.eelab.usyd.edu.au/labview/contents.html

** http://wiki.lavag.org/LabVIEW tutorial

** http://zone.ni.com/devzone/cda/tut/p/id/7466 Getting Started with NI LabVIEW Student Training
** http//www.ni.com

11. Setul de manuale:

** Getting Started with SCXI, National Instruments, 2012,...,2022

** Getting Started with Labview, 2012...2022

** | abVIEW for Windows, User Manual, National Instruments.

** | abVIEW Analysis VI Reference Manual, National Instruments.

** | abVIEW for Windows, Measurements Manual, National Instruments.
https://www.ni.com/ro-rofinnovations/academic-research.html

Arduino:

Anghel, T., Programarea placii Arduino, 2020
**https://knowledge.ni.com/KnowledgeArticleDetails?id=kA00Z0000019SSZSA2&I=en-US
**https://microcontrollerslab.com/program-arduino-labview-example/

Il. INTRODUCERE

Instrumentele de masura — |Inst. specializat] vs. Inst.Virtual (V1)
- evalueaza marimile ce caracterizeaza fenomenele fizice, chimice, industriale etc.
- ofera mijloace de observare si control 1n stiinta si tehnologie.

Echipamente specializate: osciloscopul, sonometrul, voltmetrul, tester vibratii, vibrometru,
tahometru/stroboscop (turatie), anemometre (viteza vant), umidometru lemn & beton, termometre
cu contact (termocuplu) sau cu fascicul laser/infrarosu, Tnregistratoare (data logger), multimetru, PH
metre, numaratoare/cronometre, luxmetre, instrument pentru masurare putere laser, UVmetre
(radiatia ultravioletd), detector rad.y, debitmetre, analizoare spectrale, surse de tensiune, generatoare
de functii, inca intens folosite pentru supravegherea proceselor industriale, masuratori de laborator.
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Lego Mindstorms LabVIEW: Control drona.vi LabVIEW: Pian.yi

Sistemele de misurd si controll integrate prin calculator castiga teren in laboratoarele
moderne si industrie.
- se elimind erorile umane de citire a aparatelor,
- erorile de transcriere a datelor,
- mareste viteza de interpretare a fenomenelor urmarite,
- protejeaza operatorul uman de masuratorile repetate rutinale.

Instrumentele de masura sunt implementate prin intermediul calculatorelor personale sau laptop
Folosirea sistemelor de masura integrate prin calculator necesitd cunostinte din ingineria electrica,
inginerie mecanica si programarea calculatoarelor.

Firme producatoare de sisteme de achizitie:

National Instruments- PCB Piezotronics Inc., Tektronix
Emerson
Bruel & Kjaer LMS International -> Siemens Kistler
HP Keithley Analog Devices (MEMS)
Data I/0 Rion, etc.

Mediul de programare grafica LabVIEW dezvoltat de National Instruments
- ocupa un loc privilegiat in programarea interfetelor calculator pentru achizitii de date

Continutul cursului:
bazele programirii in limbajul grafic Labview
- pentru crearea de aplicatii numite instrumente virtuale (V1)

Instrumentul virtual =

lhardware de misuri si control modular] +
software specializat (Labview) +
calculator standard (desktop, laptop, telefon mobil)

impreuna indeplinind functiile unui instrument sau sistem de masura (si control) specializat.
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lll. Componentele unui sistem de achizitii de date si masuratori:
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Etapele achizitiei de date:
1. colectarea de semnale de la senzori sau sursele de masurare
2. conditionarea/pregatire semnale si discretizarea semnalelor
3. stocarea semnalelor,
analiza semnalelor
prezentarea rezultatelor.

Computer Seftwars

[

-—_———— — =

Placa
s achizitie

[] I Conditionare

semmal

Software

FENOMEN FIZIC CIRCUITE DE PLACA DE ACHIZITIE
Temperanud, presiume, TRADUCTOARE jmm cONDITIONARE s  SAU SISTEM DE
debt, fortd, densitate ctc.{ MASURARE

f(t)

2.1. Esantionarea (discretizarea) semnal

urmeaza sa fie esantionat la fiecare dt secunde, rezultand sirul \

to
de valori masurate:

2 realizati de convertorul analogic-digital ADC
al placii de achizitie iy,
Semnalul analogic f(t) provenit de la traductori f, 1\ it
Bl
t

1
fo, f1,...,fn1,  corespunzator valorilor de timp: f

to, t1,...,th-1 vezi Figura —
dt este intervalul de esantionare,

fs=1/dt este frecventa de esantionare (esantioane/ secunda),
fs/2 este frecventa Nyquist.

Esantionare semnal de la senzor
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Frecventa de esantionare maxima (fs_max), este un important parametru al unei placi de
achizitie de semnal. Odata cu cresterea frecventei de esantionare creste fidelitatea reprezentarii
semnalului analogic.

Exemplu: placa de achizitie PCI 4451 poate
esantiona semnalul la frecventa maxima de 204.8 kS/s.
(204800 esantioane pe secunda)

Componentele unui sistem de achizitii date:
1. Senzorul (transducer)= este un dispozitiv care converteste fenomenul fizic sau chimic
(presiunea, umiditatea, cdimpul magnetic, acceleratia, forta, intensitatea sonora, radiatii
s.a) Intr-un semnal electric proportional a carui tensiune sau curent se masoara.
Sunt interfata intre instrumente si lumea reald. Fenomenul fizic este monitorizat cu
ajutorul senzorilor:

Senzor Fenomen masurat
accelerometrul acceleratia la suprafata structurilor
microfonul, hidrofonul presiunea undelor sonore in aer sau apa
traductor de deplasare liniara, pozitie, deplasare
potentiometrul
termocuplu, termistor, temperatura
RTD=Resistance Temperat. Detectors
senzor de forta, traductor tensometric | forta, tensiune structurala, presiune
electrod pH (aciditate) pH concentratia ionilor de hidrogen H* dintr-o solutie

Instrumentation
Amplifier

DAQ Device

2. Semnalele generate de senzori sau

semnalele de comanda, pot fi: Clasificare Semnale

a) analogice — variaza continuu in timp Semnal
(caracterizate prin nivel, forma si frecventa)
provenite de la accelerometru, microfon, Digital Analog

traductor tensometric, senzor de proximitate
etc. sau transmise spre excitator de vibratii
etc.

b) digitale - in general are doua nivele
(TTL tranzistor-to-tranzistor logic) nivel jos
(intre OV si 0.8V) si Tnalt (intre 2V si 5V).
Semnalul este caracterizat de stare (una din cele doud) si de rata de schimbare a starii
(ex.:semnal de la celula fotosensibild sau comanda lichid de ricire, inchide/deschide usa
protectie)
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3. Conditionarea sau pregatirea semnalului

Uneori semnalul provenit de la senzor poate fi prea slab si insotit de zgomot sau prea inalt
(tensiune mare) pentru a fi direct masurat de sistemul de achizitie. Astfel semnalele au nevoie
de amplificare sau atenuare Tnaintea conversiei. Semnalele sunt astfel pregatite pentru a

etc. Pregitirea semnalului se face cu accesorii hardware corespunzatoare, care indeplinesc
functiuni de: filtrare, amplificare / atenuare, izolare, alimentare senzor pentru a functiona,
multiplexare.

Filtrarea este procesul prin care continutul in frecvente al unui semnal este modificat. De
exemplu controlul bass altereaza frecventele joase ale unui semnal (piesd muzicald) difuzata de
un sistem stereo. Similar frecventele inalte sunt alterate prin controlul inaltelor (treble).

Filtrele in functie de banda de frecvente alterata (eliminata, atenuata) sunt:

1.trece jos (lasa sa treaca frecventele joase si atenueaza pe cele inalte),

2.trece sus, 3. trece banda si 4. stop band.

Observam filtre analogice si digitale:

- filtrele analogice anti-aliasing: elimina inainte de digitizare deci din semnalul analogic,
frecventele semnalului care depasesc frecventa Nyquist de interes. Placile pentru achizitie
dinamica DSA contin astfel de filtre.

- filtre digitale/soft: se aplica semnalului dupd discretizare; sunt obtinute prin algoritmi
implementati sau programabili soft si fac parte din categoria uneltelor de procesare digitala a
semnalalor fiind mai noi (aprox.50 ani) decat filtrele analogice; nu pot fi utilizate pentru anti-
aliasing;

-consta 1n aplicarea transformatei Fourier semnalului discretizat, multiplicarea
amplitudinii componentelor de frecventd din domeniul de interes sa atingd FRF dorit si
transformarea inversd a semnalului din domeniul frecventa in domeniul timp prin
transformata Fourier inversa.

- filtrari digitale curente sunt eliminarea zgomotului si decimarea sau reducerea
frecventei de esantionare.

4. Hardul pentru achizitii de date (pléci de achizitie - DAQ board)
Principalele functiuni ale unei placi de achizitie sunt:
- este interfata intre calculator si exterior
- conversia A/D sau discretizarea semnalului analogic receptionat astfel incat
calculatorul sa poata analiza semnalul,
- achizitia poate fi de la mai multe canale analogice:
- multiplexare (n canale de achizitie si un singur ADC) si
- esantionare simultana (n canale si pe fiecare canal este cate un ADC)
- conversii de la semnal digital la analog D/A pentru comanda unor dispozitive
- intrari / iesiri digitale
operatii de numarare / temporizare
(counter/timer)
- realizeaza diverse frecvente de achizitie si
generare de semnal.

Exemplul: Achizitie de la placa NI USB 4431
102.4 kS/s, 4-Input/ 1-Output
Sound and Vibration Device

Calitatea semnalului discretizat depinde de:

- rezolutia de intrare sau iesire (12 bits, 24 bits)

- domeniul de tensiune pe canale de intrare (£5V, £10V, £40V, 42 la 316mV)
- domeniul de tensiune pe canalele de iesire ( £3.5V« )
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- rata de esantionare pe canal (51 kS/s, 102.4, 204.8 kS/s)
- domeniul dinamic (Dynamic Range - DR) sau raportul dintre semnalul maxim si
cel minim (noise floor) care pot fi achizitionate prin placa
*DR este important pentru aplicatiile DSA (Dynamic Signal Acquisition) cum sunt
masurarea presiunii acustice sau a vibratiilor mecanice.

*DR =20 Iog 10(Vmax /Vmin)

* valori comune pentru placi DSA sunt (100 dB, 110 dB, 114 dB, 118 dB ):
- modul intrarii (single-ended sau diferential)
- zgomotul prezent.

Placile de achizitie pot fi conectate la Bus-ul/magistrala calculatoarelor:

- sloturi PCI ale calculatoarelor PC sau

- conectabile la USB, , Firewall 1394, PCMCIA sau PCI Express pentru sistemele
portabile

- conectare Wireless si Ethernet pentru masurare si monitorizare la distanta a

semnalelor si proceselor in cazul sistemelor de achizitie mai noi.

- calculatoare specializate PXI si PXI Express

- placile sunt proiectate pentru diverse platforme hardware si sisteme de operare

- sistemele moderne prezinta TEDS (Transducer Electronic Data Sheets)= baza de

date pentru memorarea caracteristicilor senzorilor folositi (sensibilitate, domeniu etc.);

datele pot fi citite/scrise prin softul de aplicatie intr-o memorie locala atasata

senzorului.

5. CompactDAQ produse de National Instruments
5.1.Sasiu NI compactDAQT™-9178, 8-sloturi

- integreaza (includ) hardware pt. data I/O
cu LabVIEW pentru achizitie date, procesare date
achizitionate si analiza date de la senzori

In sloturi intra 8 placi de achizitie --->

- sistemul este portabil, conectare prin USB

- canale I/O analogice si canale I/O digitale;

- la canalele de intrare se conecteaza senzori

- sasiul CompactDAQ- 9178 este la un pret mai redus
decét platforma (sasiul) NI PXI Platform.

A CompactDAQ chassis with 8 different I/O
modules plugged in.["]

5.2. CDAQ-9133 Controller —

cu certificari standard pentru industrie. Integrates a multi-core processor
with modular 1/O, standard peripheral connectivity, and display
capabilities (20mii - 30mii lei).
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6. NI PXI Platform  (PcCI extensions for Instrumentation) http://www.pxisa.org/

¢ Timing & Synchronization
PXI Chassis

PCI Express Gen 3 throughput up to 24 GB/s,
sub-nanosecond latency, P2P streaming,
integrated triggering

Software

Test Management and Code Development
Code sequencing, database reporting, user
management, operator interface, parallel
execution, signal processing. LabVIEW, C/C++,
NET, Python

Instrumentation

PXI Modules

DC to mmWave, oscilloscope, programmable
power supply, switchMUX, DMM, VSA, VSG
VST, AWG, SMU, DAQ

Computer

PXI Embedded Controller

Windows and Real-Time OS options, Intel Xeon
processing. peripheral ports, display output,
integrated hard drive

PXI = platforme de inalta performanta pentru diverse aplicatii:
- teste Tn industria manufacturiera,
- aplicatji militare si aerospatiale,
- monitorizare masini prelucratoare, industria de automobile, diverse teste in industrie.

...................

7. CompactRI10 system=a real-time embedded industrial controller (produse de NI)

pentru sisteme de control industrial
CompactRIO = o combinatie de real-time controller,
Reconfigurable 10 Modules (RIO),
FPGA module si un
Ethernet expansion chassis.
- sunt ideale pentru Industrial Internet of Things (110T), aplicatii de monitorizare si
control in industrie
- prezinta controler cu procesor si/ sau user-programable FPGA
- prezinta capacitati de procesare de inalta performanta,
- include module de conditionare de semnale I/O produse de NI sau alti furnizori
- conectare directa la senzori
- integreaza software
- sunt robuste - pentru mediu industrial

Compact RIO COMPONENTS:

Packaged Controller Board-Level Controller Conditioned I/0 Modules Software

Combines customizable software with Combines a processor, a programmable Connects to many sensors and buses and Includes a portfolio of highly interoperable
powerful processing and I/O for any FPGA, memory, and l/O in a small form support measurements such as temperature, software products to meet your needs from
measurement, control, or monitoring factor for custom embedded design. voltage, resistance, audio frequency, and interactive exploration to custom engineering
application. more design

8. myRI10O Student Embedded Device

The LabVIEW myRIO Toolkit is a software add-on for LabVIEW that provides the necessary driver
and tools to quickly develop and deploy applications to the myRIO Student Embedded Device. the toolkit
includes configuration-based Express and Advanced 1/0O Vs for each 1/0 type on the myRIO device, which
helps students quickly prototype ideas and create stand-alone applications.
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Stand-alone or computer-based devices either integrate with standard desktop and laptop computers or allow you to use them

without the need for other modular hardware.
2

myRIO Student Embedded Device myRIO Controls Mechatronics and myDAQ Student Data Acquisition
Robotics Device Device

Starting from RON 2.160,00

Provides reconfigurable 1/0 that allows you to Starting from RON 18.950,00 Starting from RON 1.775,00
teach and implement multiple design concepts

with one device Extends the capabilities of the myRIO Student Combines a comprehensive set of plug-and-play
) Embedded Device for teaching mechatronics and computer-based lab instruments with portability for
controls hands-on student leaming in or outside the lab

9.Arduino

- este o placa 'open source hardware' construita pe baza unui microcontroler

- include conectoare spre periferice

- microcontrolerul este programat prin calculator (mediul IDE Arduino, Labview etc.)
* programul este tranferat prin cablu USB spre placa

- sunt multe biblioteci 'open source' pentru interfatarea controlerului cu componente externe:
senzori, LED ,motor, LCD, keypad, Bluetooth module, GSM module etc.

Foarte cunoscute studentilor din inginerie sunt:

Arduino UNO R3 Arduino MEGA

¥ ..4.......”.....

Arduino HEGA

VAL dulno,

alte placi populare: Galileo, Raspberry Pi

2. Drivere si aplicatii software

User
a) NI-DAQ si NI-DAQ (Legacy) = drivere care ruleazi Agorterion Levey
n calculator controland (conducand) dispozitivele hard de
achizitie, fiind punte de legitura intre acestea si softul de Dizomosic Lever,

i | | f
*NI-DAQmx = drivere care au crescut mult viteza de '

dezvoltare a aplicatiilor prin asistare si interactivitate

Lyrvey Leve/
grafica pentru configurare, testarea sistemului de achizitie. N I - D A )

DAQ
b) Measurement & Automation Explorer (MAX) Device
- este un utilitar instalat de Labview sub Windows
- folosit pentru configurarea plicilor de achizitie, a canalelor de achizitie si pentru diagnoza,
- dupa instalarea unei placi de achizitie se va rula MAX.

c) Produsele soft de aplicatie sunt medii de dezvoltare in care sunt programate aplicatiile
finale cu orientare spre client. Acestea realizeaza:
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-trimiterea de comenzi catre drivere pentru achizitie/comanda
-prelucrarea datelor achizitionate si

-prezentarea rezultatelor.

NI ofera patru produse soft pentru dezvoltarea de aplicatii:
LabVIEW- programare grafica,

LabVIEW NXG (2017)= integreaza cod o =
dezvoltat 1n alte produse soft si limbaje open-source cu L ab\/-.[ EW
third-party software interoperability tools.

LabWindows/CVI pentru programatorii in C++ Developer(s) National Instruments

Measurement Studio

DIADEM pentru calcule si raportare.
Prin introducerea softului de aplicatie Labview
SignalExpress se ofera dezvoltarea de aplicatii finale
pentru client fara a necesita efort de programare.

- softul de aplicatie contine biblioteci de functii de Written in C, G, Ca

Initial release 1966; 38 years ago
Stable release LabVIEW NXG 5.1

LabVIEW 2024 Q3 /
July 2024; 3 months ago

analiza si vizualizarea datelor. Operating system Cross-platform: Windows,

urmdri lista componentelor hardware a calculatorului:

macQOS, Linux

Pentru a observa instalarea unei plici de achizitie se va Type Data acquisition

instrument control, test

Start /Control Panel /System Properties /Device Manager/ automation, analysis and

Engineering Workbench)

signal processing,

industrial control,

embedded system design
IV. CARACTERISTICI LabVIEW

. License Proprietary
(LABoratory Virtual Instrument

Website www_ni.com/labview

National Instruments a introdus conceptul de instrument virtual (V1)

Realizeaza achizitie de date, analiza complexa a datelor masurate, simuleaza aparate de analiza
si control, este performant in prezentarea datelor si rapoarte — toate acestea intr-un singur mediu
de dezvoltare

Fiind intuitiv prin natura grafica a programdrii permite concentrarea la teorie, programare si
experiment $i mai putin la sintaxa, cum este in cazul programarii textuale

Timpul necesar dezvoltarii de aplicatii complexe este mai scurt decét in cazul programarii
textuale

LabVIEW este considerat standard industrial pentru teste, masuratori, automatizare si control in
SUA.

Este dedicat inginerilor, chimistilor, fizicienilor, oamenilor de stiinta, studentilor, elevilor

Prin compilare (built-in) se genereaza cod optimal obtinand viteza de executie comparabilad cu
programele C compilate,

LabVIEW suportd Matlab Mscript si HiQ (ambele folosite pentru calcule numerice si
simbolice), suporta directa conectare cu Mathematica, MathCad, Excel, MultiSim from
Electronics Workbench, and Texas Instruments’ Code Composer Studiol,

Se poate scrie direct cod C in Labview sau apela rutine cod masina,

Se constata succes si cerere de Labview in multe universitati,

Familiarizeaza studentul cu instrumentatia virtuald i cu concepte de virtualitate,

Ofera o alternativa la limbajele textuale diversificand sectorul de programare,

Este relativ usor de invatat,

Exista variante pentru studenti: LabVIEW Student Edition,

Este introdus si in invatamantul preuniversitar/ liceu,

Folosit in cercurile de robotisti pentru control,

In mediul industrial este mai utilizat decat limbajele textuale,

Pe langa calcul secvential suporta natural calcul parallel,
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e Depanarea programelor este sugestiva i vizuala,

e Lectia de programare invatata in anii mici va fi baza pentru aplicatii de achizitii de date si
control in anii mai mari,
e Calculele numerice prin programare in Labview se pot face rapid lafel ca in MathCad, MatLab

etc.

e Pentru aplicatii specializate ofera module independente/ Toolsets:

Modulation Toolkit

LabVIEW Express VI Development Toolkit
LabVIEW State Diagram Toolkit

Signal Processing Toolset

LabVIEW FPGA (add-on) design FPGA-based systems; Digital Communication Interfaces

LabVIEW Toolsets
o Digital Filter Design ,
e DSP Test Integration Toolkit (for TI DSP)
e LabVIEW Math Interface Toolkit
e Simulation Interface Toolkit
e Enterprise Connectivity Toolset
[ ]
e PID Control Toolset
e Sound and Vibration Measurement Suite
e Report Generation Toolkit for Microsoft Office
e  Control Design Toolkit
e |Advanced Signal Processing Toolset contine:

— Time-frequency analysis on a nonstationary signals

Semnal vorbire (in timp),

Order Analysis Toolkit

System Identification Toolkit
etc.

Time Frequency Analysis Tools (remove noise fom signal), Wavelet Analysis Tools,

Time Series Analysis Tools...

FFT semnal,

200+

_3 100+
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b computing the analytic wavelet transform (WT)
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modul WFBD = Wavelet and Filter Banks Designer = folosit pentru data compression
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http://sine.ni.com/apps/we/nioc.vp?cid=14890&lang=US
http://sine.ni.com/apps/we/nioc.vp?lang=US&cid=12855
http://sine.ni.com/apps/we/nioc.vp?cid=11867&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=12441&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=12922&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=12314&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=11763&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=1395&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=10697&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=1394&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=3122&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=10706&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=5769&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=13853&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=13854&lang=US
http://sine.ni.com/apps/we/nioc.vp?cid=1395&lang=US

(prin proiectare interactiva a filtrelor interactively
design the filters in the filter bank and simultaneously monitor the effect
they have on the signal. Because of their ability for effective feature
extraction, wavelets are widely used for Al.

Arduino™-Compatible
Compiler for LabVIEW

FROM € 99,00
. N . The Arduino™-Compatible Compiler for LabVIEW helps you compile and
() Price may vary with addition of accessories ar

| download LabVIEW Vs to Arduino targets.

Item details The Arduino 9 -Compatible Compiler for LabVIEW is a software add-on that

you can use to program stand-alone embedded systems on Arduino-based
Supported OS: Windows

License Size Unit of Measure: Seat(s)  hardware. The add-on uses a subset of LabVIEW functionality and supports
License Size Value:1 several LabVIEW primitives and Arduino API Vls. You can also use the
Delivery Method: Download ) . ; ) ) )
Language: English Arduino € -Compatible Compiler for LabVIEW to interface with Arduino I/O
Licenselen: Perpefual and shields using custom palettes.

Software Use: Development

| Part Number(s): 784149-35 | 784150-35

MOdalVIEW ABSignal  FROM€4.990,00

ModalVIEW™ o e

. ,
« Oh Y e »
1 -
~
4 3 /1

e B -§’ \\ ///a

.

A S

«IFEn

« ModalVIEW expands support to NI USB-443x

« ModalVIEW R2 is available for download

— easily acquire multi-channel sound or vibration signals from a running machine, or
the static or dynamic loading of a structure by utilizing data acquisition hardware; m with the set of
time histories, it can animate the response of a structure and show you the structure's vibration
behavior at once; m extract and visualize useful modal parameters information from acquired time-
and frequency-domain experimental data; m ModalVIEW software is developed under National
Instruments' LabVIEW, an open environment designed to make interfacing with any measurement
hardware rapidly and simple; m ModalVIEW is compatible with any dynamic signal acquisition
(DSA) hardware of National Instruments including plug-in boards, USB devices, and PXI systems
and speed your time to perform experimental measurement; m Modal VIEW a low-cost modal
testing and analysis tool.
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LabVIEW Real-Time Module

The LabVIEW Real-Time Module helps you create reliable, stand-alone applications that execute on embedded hardware devices.

The LabVIEW Real-Time Module is add-on software for the LabVIEW programming environment that you can use to create and deploy
real-time, distributed system applications for test, monitoring, and control. You can take advantage of a real-time OS to ensure reliability
and precise timing in your stand-alone system. You also can save valuable development time by selecting from hundreds of prewritten
LabVIEW libraries and hardware APIs, which enable deterministic data acquisition. You can choose from a development license or a
debug/deployment license, which you can use to fix issues on applications that were created with a development license.

LabVIEW Internet ToolKit: provides you with the ability to incorporate Internet capabilities
into VIs. You can use LabVIEW to work with XML documents, build CGI programs and URLS,
and send and receive data.
File Transfer Protocol (FTP), HyperText Markup Language (HTML); HyperText
Transfer Protocol (HTTP); Telnet Protocol

TCP/IP Communication in LabVIEW
Two basic tools for network communication:

1. Transmission Control Protocol (TCP) and 2.Internet Protocol (IP). With TCP/IP
you can communicate over single networks or interconnected networks (Internet).

Refer to the Using LabVIEW with TCP/IP and UDP from LabVIEW Help for more
information about how TCP/IP communication works.

Lontrol

+—1H Data Communication
Protocols

TCP/IP functions located on Sehvonzation  Gphisst _Report 0
the Functlons))Data Measurement /0 ) Shared Varizble Metwork Local Variable Global Variable
- . Streams
Instrument /'O ]
Communication»Protocols» T [ b=/ — = [ =
CP palette for TCP Signal Processing «—# Protocols -G&
communication in LabVIEW.  EEEmEs Protocols
Connectivity UDF]
H H Control & Simulatio % % EE EE
As with DAQ, instrument, and . Tcp uoP Seral Bluctooth
File 1/O communication, the Addons _ _ - —
H H Select a VI.. %
process involves opening the e A2 g Fip g
Connectlon’ readlng and . SMTP Email HTTP Client FTP WebDAYV

writing the information, and closing the connection. The programmer is responsible for developing
both the client and the server.

Se poate integra/apela cod:
Python, MathWorks® MATLAB® Software, C/C++ si .NET
in fluxul grafic de date din aplicatiile LabVIEW
1. Integrate/call Python scripts din Diagrama Bloc LabVIEW (folosim Python Node)
2. Call .m files developed in MATLAB (folosim MATLAB Node in block diagram-BD)

3. Call C/C++ DLLs (dynamic link libraries) in LabVIEW
4. Creaza/ comunicd cu .NET Framework objects in LabVIEW (folosim Constructor Node in BD)

*In versiunea 8.2, s-a introdus LabVIEW Object-Oriented Programming (LVVOOP)
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https://www.ni.com/docs/en-US/bundle/labview/page/using-labview-with-tcpip-and-udp.html
https://www.ni.com/docs/en-US/bundle/labview-api-ref/page/functions/constructor-node.html

Artifical Inteligence toolKkits

LabVIEW Analytics and
Machine Learning Toolkit

FROME 45500

(i} Price may vary with addition of aceessories and services,

ltem details ~

Delivery Method: Download
Supported O5: Windows

I I License Size: 1 5eat(s)

The LabVIEW Analytics and Machine Learning Toolkit integrates predictive analytics and machine
learning into LabVIEW.... (2018)

The LabVIEW Analytics and Machine Learning Toolkit is a software add-on for LabVIEW that
provides training machine learning models. You can use these models to discover patterns in large
amounts of data with anomaly detection and classification, and clustering algorithms. Additionally,
these models can recognize patterns in new data on NI Linux Real-Time and Windows targets. The
LabVIEW Analytics and Machine Learning Toolkit helps you work with condition monitoring,
predictive maintenance applications, and more. The add-on also includes getting-started and real-
world examples. You can choose from a development license or a deployment license, which you
can use to distribute developed code. The registered trademark Linux® is used pursuant to a
sublicense from LMI, the exclusive licensee of Linus Torvalds, owner of the mark on a worldwide
basis. https://forums.ni.com/t5/NI-Labs-Toolkits/LabVIEW-Machine-Learning-Toolkit/ta-p/3514074

Deep Learning ToolKit pentru LabVIEW este un soft add-on:

create, configure, train, and deploy deep neural networks (DNNSs).
With this add-on, you can accelerate training and inference of DNNs on Nvidia graphics processing unit
(GPUs). The add-on supports LabVIEW Real-Time targets for deployment and inference. Plus, the Deep
Learning Toolkit for LabVIEW helps you visualize DNN topology and metrics such as memory footprint and
computational complexity. When executed on a CPU, the add-on does not require an external library or
engine to function.
Deep Learning by Ngene - Toolkit for LabVIEW  https://www.ngene.co/

B-{] API Reference

B Netwark

@ Creating a Network

@ Training Network

@ Running for Inference

-4 Evaluating Network's Parformance
-8 Saving and Loading Network Topology
-4 Saving and Loading Network Weights
Q Visualizing Network Topology

@ Destroying the Network and Releasing A
@ Utilty Vis

HI.@--%YE:;ensmnalrtv of the Layer DEEP LEARNING TOOLKIT
- @ MN_Layer_Create.vi fOl’ La bVIEW

Em Layer Access API
- Accessing Layers in the Network

@ Getting Layer Output Values Deep Learning is a subfield of machine learning that provides state of the art performance in such fields of
= @ NN_Get_Weights.vi artificial intelligence, as object classification and detection, and is finding more applications in the fields, like
@ NN_Get_Weights(FC).vi autonomous vehicles, medical diagnosis, speech recognition, predictive maintenance and many other
- [E] NN_Get_Weights{Conv3D).vi applications where explicitly programmed algorithms are not applicable or incapable to provide acceptable
(-4 Data and Datasets performance. There are many frameworks for Deep Learning (Carafe, TensorFlow, Theano, Torch) in the
(-4 GPU market, but they are mainly supporting Python and C/C++ programming language. Deep Learning toolkit,
=@ Acceleration on GPUs developed at Ngene, is a high abstraction level API providing possibility to build, configure, train, evaluate
B[ Examples - and deploy deep neural networks in the LabVIEW programming environment.
B-{() MNIST - Handwritten Digit Recagnition Deep Learning Toolkit for LabVIEW is designed to bring the possibilities of deep learning infrastructure
- [E] MNIST_Classifier_MLP(Train_1D).vi into LabWIEW and provide access to such machine learning applications as image recognition, object
- [£] MNIST_Classifier_MLP(Train_30).vi detection and speech recognition to the community of LabVIEW developers. Designed in a modular way the
-~ [£] MNIST_Classifier_CNN{ Train).vi toolkit simplifies the process of creating, building, configuring, training and visualizing of deep neural
- [£] MNIST_Classifier(Deploy).vi networks in LabVIEW.

@ MMIST_Classifier_CNN{ Train_GPU).vi Deep Learning Toolkit was completely developed in LabvIEW and when executed on CPU does not require

[F1 1TET 0T RnnlnameanE) - ; :

q | D ,J any external library or engine for functioning, which makes seamless the process of deploying trained
systems on embedded targets for inference.
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functii - pictograme din paleta Deep Learning

Deep Learning Toolkit

1+ QSear(h 9, Customize =J

EB TRAN
b
MMN_Create.vi MNM_Layer_Cre..  NMN_Set_Train_...

7

=2

-
TRAIN
—_—

MMN_Train.vi

Eval
Error
Loss

Context Help

MM_Eval_Test_...

Deep_Learning_Toolkit_by_Ngene.lviib:NN_Layer_Create(Input1D).vi
Aug Config Params(1D)
InputlD_Cfyg

NN in

error in (no error) b error out
Creates/Adds a 1D input layer to the network.

The purpose of this layer is to inform the network and consecutive layer
about the dimensions of the data sample and allocate a memory for

MNN_Visualizevi MM_Destroy.vi MNM_Create_fr... Get Layers from NM_Cfg_LR_D storing miniBatch according to the batch size.
Network Optionally data augmentation can be applied over minibatch of training
—— samples.
This layer does not influence on computational complexity of the
— . network.
MNM_Forward Confusion Read/Write MM_Destroy_T... Data and This layer should be added only at the input of the network.
Matrix Weights Dataset
—_— NN in - Cluster containing all required information for creation,
T = configuration, training and inference of a network.
E InputlD_Cfg - Configuration information for creating 10 input layer.
Layer API Utils MM Predict MM Eval Test ... Read/Write Aug Config Params(1D) - Specifies device for execution (CPU).
- - Network Topo... NN out - ;Iuster .co.ntaming. all required information for creation,
— configuration, training and inference of a network,
Layer_Qut - Layer reference output.
— Detailed help
MNMN_5et_Input GPU Detection API EE
D
F—1 o
Applications
I':‘I *Ll_)*
@00 v DO
IMAGE OBJECT VOICE TIME SERIES
CLASSIFICATION DETECTION RECOGNITION PREDICTION

Versions: since 2017 ...— 8.0.1.252 (Jun 13, 2024)

LabVIEW Generative Al 2024 - va fi inclus in LabVIEW Deep Learning Module
designed to facilitate the local execution of open-source large language models (LLMs).

creste eficienta automatizar

ilor industriale

The power of LabVIEW combined with HAIBAL’s efficient architecture make the deep learning toolkit
provides solutions with easy-to-learn, yet extremely powerful features to shorten product development time,

reduce costs and improve quality.

Traditional Al
- Decision Boundary

Generative Al

“Dog”

Abstract Model ———

Classifies

%& e

“Dog”

Creates

(2

E— Generative Al can also classify —

il

&
EMERSON

NIGEL Al = Al assistant that can help code in LabVIEW and is capable of controlling

hardware and creating graphica

| code
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V. Mediul LABVIEW

1. PANOUL FRONTAL (PF)

PF contine controale si indicatore.

PF are aspect si functionalitate asemanator panoului frontal al

aparatului  fizic (sonometru, osciloscop, generator de

functii/semnal, analizor spectral etc.)

*contine obiecte de control si reglaj (butoane, comutatoare,

etc.) de tip numeric, logic prin care se introduc date in VI

*obiecte pentru vizualizarea/ indicarea rezultatelor de

prelucrare sau masurare

— are largi posibilitati de formatare a obiectelor, valorilor
numerice, de setare a culorilor, a preciziei de afisare.

2. DIAGRAMA Block (DB)

- contine codul sursa in format grafic, seamana cu o schema
logica de functionare a instrumentului,

- obiectele tip control sau indicator din PF apar in DB ca
terminale. Contine structuri de programare, functii si furnizeaza
date indicatorilor din PF. Terminalele asociate controalelor si
indicatoarelor, structurile si functiile se numesc noduri.
Nodurile sunt conectate prin fire.

** prezintd meniul/paleta Functions —
3. tipuri de date:
*Intregi cu si fara semn, enumerare,
*reale (simpla si dubla precizie), complexe,
*tipul logic (boolean),
*tipul caracter si sir de caractere,
*tipul cale spre fisier,
*tipuri de date structurate de tip tablou si structura,
*tipul forma de unda (waveform)
-conversii fortate Intre tipuri de date
- sunt disponibile: constante numerice, logice, sir de caractere.

4. structuri de control ale limbajului in meniul “Functions”:
- structuri de ciclare tip FOR:
numarul de repetari cunoscut dinainte,
- structuri de ciclare tip WHILE
cu oprirea ciclarii printr-o conditie,
- structuri pentru decizii multiple (tip CASE),
- stabilesc secvente in derularea calculelor si actiunilor
(Sequence),
- programare pe evenimente Event Structure
- controlul timpului Timed Structures (timed Loop,
Sequence)

5. palete de functii

timed

“ﬂjJﬁﬁ
!F!FJJ
I
e
—

Palete in Panoul

Fuwnndal

System
Classic
Express
MET & Activ

Selecta Cont

Sound & Vibi

Functions @

| CkSearch I %Customize' |

¥ Programming

ME= M

=

>|Q

[1]

2]

[=Ir]

o
4
-

=

g

4

V’V
B
]

L HE=nt
¥

| &

il

Measurement I/0
Instrument /O
Mathematics

Signal Processing

4

4

4

»

b Data Communication
b Connectivity

b SignalExpress

b Express

b Addons
Select a VI...

¥ Sound and Vibration

Palete Tn Diagrama
q Search |
3

-1 Functions
Programming

mﬁl | eald
-[:’I Structures
-

tr!@ﬁ@

Structuri de control
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- paletele de functii pentru prelucrarea datelor sunt in meniul “Functions”

- introducerea de formule de calcul facilitatea
"Formula Node® si "Expression Node",

- operatori aritmetici pentru numere reale si
complexe, operatori logici si operatori
relationali de tip unar, binar si ternar,
functiilor  trigonometrice, hiperbolice,
exponentiale si logaritmice.

- functii de prelucrare a tablourilor si referirea
elementelor tablourilor

-pot fi generate si prelucrate diverse semnale
in domeniul timp si frecventa.

-filtre digitale, functii pentru prelucrari
numerice, functii specifice algebrei liniare,
functii pentru calcule statistice, analiza de
regresie, etc.

- salvarea datelor in fisiere.

21 Functions QSearch{
Programming 3
q 23]
@ %e -[:‘_’] Numeric
Ml r[> 3
™"
Ew@ NN -
k| TTF) | — ¥
fo' e = B B > E
| < RS
Measurement I/0 ID D> IB> Iﬁ> IE> -
Instrument I/O b
Mathematics I> I> IE:: @ E ’
Signal Processing [EZFRD E
Data Communication 5
Connectivity m E
SignalExpress - E—

Paleta Programare/ Subpaleta Numeric

- functii predefinite (VI) pentru achizitii de date si generare de semnale analogice si digitale.

3. PANOUL de CONECTARE
(connector pane)

Connector Pane (CP) este utilizat pentru
intrarea si iesirea datelor din SubVI.

CP este disponibil in panoul frontal PF coltul
sus dreapta.

o
e
=

VI Properties

el e == NI
=EEEO
= B A A B (1

= 5 b EH H
el I

Find All Instances

Add Terminal
Remove Termina I
| _pattems ¢ ]
Rotate 90 Degrees
Flip Horizontal
Flip Vertical
Disconnec t All Terminal I

SEHEEHEE

6. FLUXUL DE DATE in executia unui program LabVIEW

Programul Labview:

1. Construirea diagramei bloc DB (codul sursa Labview) si a
2. Panoului Frontal sau interfata cu utilizatorul (controale si indicatoare necesare)

Diagrama = retea grafica de NODURI conectate prin FIRE

Nodurile= functii, subprograme, ope

ratori

Firele = legaturi prin care se face transfer de date (variabile) Tntr-un singur sens.
O FUNCTIE se EXECUTA atunci cand are disponibile toate datele necesare primite prin

firele de intrare (de la functii sau controale). Un nod (functie) fara intrari se executa imediat.
Mai multe noduri pot avea simultan date necesare la intrare deci se pot executa in paralel
Dupa executia unui NOD se genereaza date de iesire care se propaga prin Fire la nodurile

conectate sau la indicatore Tn PF.

Deplasarea datelor prin noduri reprezinta executia programului
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https://labviewwiki.org/wiki/SubVI
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. Waveform
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Standard deviati
»
Hizsp y - Generated Sound:
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Vizualizarea FLUXului de DATE
Se va folosi optiunea de depanare (debugging) pentru vizualizarea fluxului de date n

timpul executiei unui VI "Execution Highlighting" “&".
Edit View Project Operate Tools

D& N Y e wg D& ON [g]% uar o
[Highlight Execution] [Do Mot Highlight Execution]|

Fire si tipuri de date - exemple

tip data scalar 1D Array 2D Array
MNumeric
I
Boolean
J———— AT e
String

Un instrument virtual a.VI sau aplicatie Labview poate fi executati ca:
1. un program independent, cu panoul frontal avand rol de interfatd cu utilizatorul
2. ca functie a.vi cu pictograma plasata in cadrul unei aplicatii mai ample ab.vi;
- a.vi este nod in diagrama lui ab.vi
- panoul frontal a lui a.vi defineste intrérile si iesirile nodului cu ajutorul panoului

de conectare (connector pane)
-a.vi inainte de a deveni nod in ab.vi poate fi usor |testatd pentru rulare corecta.

Prof.dr.ing.lulian Lupea


https://labviewwiki.org/wiki/Debugging

7. CONTROL si INDICATOR in PF si terminale in DB

In Panoul Frontal PF

Terminale in Diagrama DB

Controale de diverse
tipuri de date.

Controlul are asociat in
diagr. un terminal cu

contur linie groasa.

Indicatorul are asociat in
diagrama un terminal cu
contur subtire

Indicatoare de diferite
tipuri de date (numeric,

logic, sir caractere).

Mumeric Murmeric 2
iz i3]
Array Array 2
[[Ez= [EEz]
N
control (bold) indicator

8. INSTRUCTIUNI DE CICLARE

FOR loop WHILE loop
For Loop While Loop While Loop
N
[
[ I Sau:

Executa (repeta) codul din corpul
ciclului (subdiagrama) de N ori; se
conecteaza din exterior o valoare

intreaga la terminalul N

Repeta codul din corpul ciclului cat timp o
conditie are loc. Terminalul conditional

functioneaza in 2 variante:
1. STOP if TRUE

2. CONTINUE if TRUE

Corpul se repeta cel putin odata.

i - contorul de iteratii furnizeaza valoarea iteratiei curente de la 0 la N-1.

Registrul de transfer (Shift register)

1.Registrul de transfer transfera date de la o iteratie a ciclului For sau While la iteratia

urmatoare. Terminalele registului sunt negre deci nu este inca stabilit ce tip de data va fi

continut in registru.

2.Registrul initializat

For Loop While Loop
N
=] =
n I I [0
Sau
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r Loop Val. Reg. dupa
iesire din ciclu

Val.Reg. Val. Reg. dupa 10 bz
curenta iesire din ciclu v
al.Reg.
10.8 10.8 0.2 curenta
Bhizzl
A

3.Registrul neinitializat

La terminalul stinga al SR nu este conectata nici o data de input astfel registrul este
neinitializat.

Daca terminalul din stanga nu are date de intrare conectate la prima iteratie a ciclului
data din terminalul stang va fi valoarea implicita

pentru tipul de data care este memorat in registru. For Loop

Yal. Reg. dupa
W] m g &

=

iesire din ciclu

Val.Reg. Val. Reg. dupa Val.Reg. Val. Reg. dupa ]
curenta iesire din ciclu curenta iesire din ciclu VallReg.

0.8 0.8 16 16 curenta

Suma elementelor din tabloul 1D / FOR loop

|> GuUma
E—r

Elementelar

aloare contor i

Registrul Shift multiplu sau stivuit

Relatia de calcul a elementelor din sir:

s =foa+fl, fo=fi=1

La prima ciclare cele doua ‘sertare’
din stanga ale unicului registru de
transfer primesc valoarea 1; dupa adunare
valoarea (2) se salveaza n sertarul
dreapta; la iteraia urmdtoare valoarea 2
se transfera n sertarul de sus—stanga iar
valoarea din sertarul sus este salvata
automat in sertarul stanga jos etc.

2. Calculati si afisati sirul Fibonacci #ﬁ?id
folosind doi registri shift. [132]
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9. Tablouri 1D si 2D (Array 1D si 2D) numeric, boolean(logic) si Sir de caractere
Control Array / tablou 1D sau 2D de numere reale n PF si terminale asociate Tn diagrama

Array 2D

Array 1D

r
42

GGl

-1 E

3
6 -

Array 1D
Real DBL

| EE=E
H

k

DE

Indicator Array 1D, 2D valori reale si terminale asociate (DBL)

Array 1D

A
|0

42

| »

| B

m

 El

16 -

Array 2D
90 I.3 IIIII 2I - 5I - I—ZI - :
aﬂ i a1 22 1 -5 =
44 1 0 1
14 100 2 1 >

1o 1

Array 10
Real DEL

1z3

=FE

DE

Control tablou 1D, 2D valori [0gi€€ si terminalele asociate (TF)

Array 2D
Boolean

Array 1D
Boolean

Array 1D
Boolean

[i][1== ]
H d
[]

TF

Array 2D
Boolean

==
B
[k}

TF

Array 20
Real DEL

i||1z2
i

k

DE

Array 20
Real DBL

123

=FE

DE

Control tablou 1D, 2D de SifUfUEICaIGGIeIe si terminalele asociate (abc)

e
Jo

Array 1D
String

| Alex =
er =l

Array 2D

String
aé I 1 ﬁile;c - Camelia C:h.rildinlj I Itl}a;1 o |
\9‘0 B Cezar Darius Andreea

| Tudor Robert

Control tablou 1D Cale spre fisier

Fr
o

Array 1D
File path

) 'L| ENS_Curs_Acustica\MatPoroase.doc

| 'E|C:\P‘rogram Files (x86...\drivers\arduino-org.inf

] '11| F\_APARATENBMNC21214322640b. pdf

Array 1D
String

Array 10
File path

Array 2D
String
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Control matrice reale (DBL) si matrice cu valori complexe (CDB):

Real Matrix Complex Matrix

f;)o 333 0 FERETI | ’—)0 1400 |-1+00 |0+0i 0+-01 | Real Matrix Cornplex Matrix
4 0 52 0 0 I 0-2173+5i 0+0i |0+0 r r
7)0 .—)0 wxx nxx
- 3 [i] 12 - -BE 40 0+27 0+0i |0+0 ] [} LEE [}
4 4 |92 |0 4407 |0+07 |-2-71 |0+0 PR pllk

;| 0 0 :_»|LI _<| 0+0i |0+0 :_:_>|;I

Ciclul FOR, Nr. iteratii = minim( N, nr_elem_tablouri_indexate)

Array 1 Array 2 E_ N .
3 ; Murneric
L o £ f -
TJU \r’l F)U ‘_,;|1 Array 1 indicator 1
— I e
4 g I
\'r 4 ‘_I'- 3
Murneric  Mumeric .i,4 Mumeric
indicator 1 indicator 2 ,‘J4— ﬁ'-.rra}fz indicator 2 Contor
1 3 J?— =
Contor v
2
10. APLICATII la CURS #1:

Interactiv| sunt realizate urmdatoarele aplicatii:

Suma/media valori sir cu FOR Loop + registrul Shift (transfer sau deplasare),
Suma sir cu WHILE Loop (continue if True, stop if True),

Registrul Shift multiplu, Generare sir Fibonacci: f(i+1)=f(i)+f(i-1) , i=0
2> 0,112,358,13,21,..
Suma elemente tablou 2D cu FOR Loop imbricat + registrii Shift.

Suma elemente tablou 2D cu FOR Loop (pentru linii) + While Loop + registrii Shift.

11. GENERARE de SIRURI NUMERICE - tip de dat real
41 Signal Generation

1.Semnale periodice de tip: ...Pattern.vi
(linia #3, paleta Signal Generation) e
> genereaza un tablou/ array 1D ‘g;
Sine Pattern.vi =
- genereaza un tablou de n valori/ samples 2.
calculate cu formula: =
y; =asin(x;)|, unde: i=012...,n-1 o
o
X; ZZLKHL% , unde k=cycles, ¢, =phase [grade] ] e ] (==
n 180 Poiccen| | (8] | [Bornmti| |dia

* bror.ar.ing.1unan Lupea
Patterns.vi si Waves.vi



Plot O

samples (=] Sj idal Patter e
amplitude e:.?.gfm al Fatem 1 }(\ {-\
phase(degrees) 2 0,5 \ f ‘! \
I E=
o NEL R AR
VIV

samples = numar (n) de valori generate 0 5 10 15 20 25 30 35 40
n=128 implicit,

cycles=numir perioade generate cu cele n | S ¢icluri din 40 samples,

samples faza=0, amplitude=1
GRAFIC SINUS Plot 0
T T T
L 05— e
=
Z
O
E 0,5 ‘f
-0, K -
e samples e parremui O 10 INUS gyME pARTIALE
\ - e £l z
0 5 10 15 20 25 30 35 40 45 50 Sy el RM
Time cydles =
SUME PARTIALE Plot 0 1 T
17,5
15 W’B‘k%m phase(degrees)
a2 ' 0 [=> SUMA FINALA
2 -
£ 75 a’f 0 bz
E 5 o
) o J
Hw= o
2,5

5 10 15 20 25 30 35 40 45 50
Time

Ciclul FOR, calculeazi sumele partiale ale elem. din sirul sinusoidal (Indexare intrare, iegire)

=]

Sumele partiale cresc cat timp sinusul este pozitiv apoi descresc la 0.

Triangle Patern.vi

width (s)
. samples 3
width (s) ) Triangle Pattern.vi
samples Triangle Pattern delay (s) B
litud S or N
a::lneﬁa:yu(si el 5 =S Waveform Graph
delta t (s) deta t (s) ]
asymmetry 0,5 asymmetry e &
0,7
—— Plot 0
1
. asy.".r.‘.’?’.‘etry=M 0,8 /\
* jac] - \
Sos
S
0,2
A X 0
> 0 5 10 15 20 25 30 35 40
Dalay Time
Semnal din 40 esantioane (abscisa reprez.es nu timp),
delta t (dt) esantioane spatiere=0.5s,
width (latime) triunghi=5sec/0.5 (=>10e¢s),
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delay (intarziere) = 5sec/0.5 (10es);
amplitudine 1 implicit.

. samples Pulse Pattern
Pulse Pattern.vi amplitude error
delay
width
Chirp Pattern.vi (ciripit ... semnal de frecventd variabild)
avaferm Graph 2 Plot 0
53"_1D|95 A= Chirp Pattern 01 AR AARAARD !
amplitude T error =, VUL UL
f1 £ s (W AT R VY RTATATATTRIAt
& NEEAVAVI R RN
samples Ramp Pattern
Ramp Pattern.vi (semnal tip rampd) S‘:';r‘i error
exclude end?
type

*Aplicatie #1 - generarea unui semnal triunghiular la fiecare ciclare

Plot O

width (s) 2 0.8
46 E 0,6
2 - =
samples on 20,4
=T
0,

delay (s) gle Pattern.vi o |
2 -
Waveform Graph 5 10015 Tinge 25 30

delta t (s) 2“
0,5 asymmetry D’;J stop asymmetry WIdh (S) e
0,405 0,6 78 910 2

4, &
i 2|
Numeric  [= 0% = L5 o L
—pie 500 0,2 08 % 12 stop
T 4 13 e
0,1%, I REEERY 14
0 1 15

2

C.While; temporizare; modificare interactiva asimetrie si baza semnal triunghiular

*Aplicatie #2: concatenare de triunghiuri (tablouri reale 1D) in ciclul While

Registrul SHIFT : transfera tablou 1D de valori reale de la o iteratie la urmatoarea

Waveform Graph: 1)afiseaza triunghiul curent
2)afiseaza listd triunghiuri dupa oprirea ciclului While.

Prof.dr.ing.lulian Lupea



Initialize Array I

15 width (s)

IWaveform Graph

o

§
T

samples - _
delay (s) gle Pattern.vi mlf[lg Array
2 =
Waveform Graph
deka t (s) z
0,5 asymmetry "EEJ stop
q, & —
Numeric |2 [ereefi
y =g
[ fphzs 2000
Waveform Graph
Plot 0 e

0,6 o
@ =]
e 2067
= =
[=% .
Bos E0,
0,2- o,
- Ky Yoy |
0 5 1015 T.Zﬂ £ 3035 40 50 75 100 125 150 175 200 225 250
ime N
Time
asymmetry 04 05 06
stop L
STOP s

Build Array: in varianta concatenare adauga la tabloul 1D de

triunghiuri (n=40 valori) tabloul curent (un triunghi de 40 valori).

Initialize Array: initializeaza un tablou 1D de O elemente iar

tabloul initializeaza registrul SHIFT.

Build Array

O+

O Visible tems
Help
Examples

Description and Tip...
Breakpoint

2. Functii de tip unda: ... (linia #4, paleta Signal Generation)

Sine wave.vi

Square wave.vi

Generare (tablou) unda sinusoidala

Gen. (tablou) unda dreptunghiulara

reset phase

samples sine wave
amplitude [t phase out
frequency error
phase in

reset phase
samples
amplitude
frequency
phase in

duty cycle (%)

reset phase ...........................

sample:

] (=]

triangle wave

=] square wave
el phase out
error

amplitude phase out

frequency error
phase in

Triangle wave.vi
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-samples: impune numérul de esantioane din intreg semnalul

‘1 1 al functici reset phase
generat la un apel al functiel samples EES -sine wave
Intrarea frequency permite specificarea frecventei in amplitude == phase out
unitagi normalizate de tipul cicluri per esantion care usor fr equency L
n . N . phase in
poate transformat in: un ciclu / din cate esantioane; de

exemplu pentru:

frequency=0.1 => 1/10 sau un ciclu din 10 esantioane sau
frequency=0.02 => 2/100 sau 1/50 (un ciclu din 50 esantioane).

Gestiunea fazei semnalului se realizeaza din 2 intrari si 1 iegire.

-intrarea phase in impune faza (in grade) a primului esantion al formei de unda daca reset
phase=True

-iesirea  phase out indica faza esantionului urmator formei de unda generate (primul es. din
setul urmator)

-intrarea reset phase=False impune ca faza primului esantion din apelul urmator al functiei

sa fie faza data de phase out la apelul curent al functiei (se va realiza un semnal in continuarea
semnalului precedent la apelare repetitiva)

Exemplu: un apel Sine wave.vi > 2
frecventa =1/10 [cycles/sample] sau: 1 ciclu din 10 samples | .
Samples=20 => se vor trasa 2=20/10 cicluri %
Phase in=0 => sinusul fncepe cu valorea zero R
Apeluri succesive Sine wave.vi reset phase
Waveform Graph
S Plot 0 lEsanTIoANE " o
1- )
& 0,5 H\" “/F\ ‘/F\ /F\ ‘/ phase out
= \ / \ / \ / \ frequency es
=2 0 3
£ os \\j/ \\j/ \\Jf \\J[ = o
. phase| in E _‘
Y5 10 15 20 25 30 3 40 4 0z Q
Time @
reset phase o nome  frequency phasein  stop
g- 442 o/|1,0000E-1 #90,00 [sTop] Fiecare apel genereaza un semnal care
error  phase out continud semnalul precedent
lo ||1,44E+2
Urmatorul set de 42 esantioane va fi in continuarea primului set (dupa cele doua es. de valoare
maxima).
0,1 cicluri/ esantion *10=>1 ciclu/ 10 es.,
Faza primului set va fi 90 grade (deci incepe cu cadranul Il) dar la seturile urmatoare:
* se tine cont de faza de sférsit a setului precedent deoarece reset phase=OFF.
Se foloseste waveform graph:
*pentru reset Phase=OFF se observa la fiecare afisare esantionul de inceput si de sfarsit;
*pentru reset phase=ON fiecare afisare este la fel.
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Exemplu: Square wave.vi > > et Plot 0

samples o 05
he)
Square Wave.vi £ 0
frequency es] = ‘

01 Waveform Graph < 0,5

duty cyde (%) %EJ 11 L

60 "0 5 10 15 20 25 30

Time

Probleme propuse:
1.S4 se puna semnalele generate de 3 apeluri succesive ale functiei Sine wave.vi intr-un
singur tablou si sd se afiseze graficul prezentand semnal sinus continuu.

2. Sa se apeleze Sine pattern.vi si in paralel sa se programeze relatia de calcul asociata

unde x, = ziki +ﬁ% demonstrand generarea aceluiasi semnal (acelasi
n

grafic).
3. Se va calcula suma elementelor din matrice 2D folosind doua cicluri While.

4. Se adauga cod la programele de calcul a sumei (sir/ matrice) pentru calculul mediei
aritmetice.

5. Calcul sume/medii pe linii in matrice si afisare sir de sume:

6. Suma elementelor din sir cu While si Stop if true.

7. Generati sir Fibonacci (n=1170, Pisa, Italia) cu 2 registri de transfer. Calculati si afisati
rapoartele dintre fiecare numar din sir i numarul precedent (raportul tinde la sectiunea de
aur).

8. Se va programa relatia de calcul asociata Chirp Pattern.vi
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