it

2022 7K #HF B BT R



A

® ;L APLA
@1 E x=E
*EEFIRE Sl (ERAT)) AL F IR R 2
=  PID#4] % + AD/DA ~ DAQ
e 3§ 2t 4 m :RS232 ~ GPIB ~ USB - Ethernet
c RVERE HFETSFECBRIHHFEE TR
BT
@77 ;2K 3
* LabVIEW
e Arduino® § % Hcdr =
* % 5| - LabVIEW+Arduino ~ & § 42 T 374 ~ & L 4F
MR~ ARR-T SRR R B AT



°
s:‘\
=\
Rl
-;13
a‘\
)
2
o
Py

o B Fr4] % % (Open-loop control system )
—!q—b-—y-n-!—b SE IR S —m—)

o FELy=4] % 5 (Closed-loop control system )

L TR~




5 9~
Reference

EES AEIES S
Output Signal

¥ 3B

Measured output
i+ ™
2

fow i




RIS S

' PR 1% T#(servo mechanism) -

A2 5 (process control) 2 p #~ 34 & (automatic

regulation) = =~ & o

PR
12 5 1241

PR

° % %%{»l——/t Lj‘:‘l m'jtlJ‘\ » X

(continuous-data) % Z4g

@A
BT A

BREE - ER > ER
CIER RS S E D RR RR

&, ook &
TR R T

L I o
%i(dlscrete data) 1 &

WA PR S
ok B3 & B g

o



Ho i g v i
R

Overfiow Tube

Buwl Refill Tuke

8allcack
Assembly -

e =
T Geite e e 5
", Tank Bal - ®
Fiush Valve Seat — 7~ | 28 :
Shutal Valva Ll T

T B & % &: "How to Repair a Toilet." HowStuffWorks. (accessed Apr. 12, 2012).
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o iz % & R B I+ B (two-position or on-off
controller)

* ' B3| F (proportional controller)

* f# & £+ & (integral controller)

* 't B Ff & ¥4 B (proportional-integral controller)
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o L B fk A 724 B (proportional-derivative controller)

° W BIFE A A 324 & (proportional-integral-
derivative controller)



* & + 7V ¥4 B (electronic controller)
* % &\ $74] B (pneumatic controller)
o 4 & 7\ 4] B (hydraulic controller)
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o SRR A iE B S F PEC(D)=F(1(t))
o & #% I HG(s)=L(c)/L(r)
L(c(t))->c(s);L(x(t))->1(s)

r: reference c: control
input output
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A

Data transmission between computers
and Instruments

» Serial port (RS-232)
— Simple
— Low transfer rate

— Long distance

* GPIB (general purpose interface bus)
— 1MB/s transfer rate
— Short distance

— Complex and expensive
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RS232 Pinout

Pin 1: Data Camer Detect (DCD)
Pin 2: Received Data (RXD)
Pin 3: Transmit Data (TXD)
Pin 4: Data Terminal Ready (DTR)
Pin 5: Ground (GND)

Pin 6: Data Set Ready (DSR)
Fin 7: Request To Send (RTS)
Pin 8: Clear To Send (CTS)
Pin 9: Ring Indicator (RI)
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“LabVIEW

What 1s LabVIEW?

§ agreement

National Instruments

LabVIEW 5.1

LabVIEW(Laboratory Virtual
Instrument Engineering Workbench) 1s a

program development application, much
like C or BASIC.

However, other programming systems
use text-based languages to create lines
of code, while LabVIEW uses a
graphical programming language, G, to
create programs n block diagram form.




hermometar. v Dragram
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The block diagram contains the
graphical source code of your
VI (Virtual Instrument). In the
block diagram, you program
your VI to control and perform
functions on the inputs and
outputs you created on the front
panel.

The block diagram can include functions and structures from the
built-in LabVIEW VI libraries. It also can include ferminals that
are associated with controls and indicators created on the front

panel.




Front Panel

B Digital Thermomator.
File Edit Operate Project Windows Help
_m_lmtfctﬁ.:plmucnhm_-] =
Temperature

v 00—
E: 75.00-
F 50,00-
25.00-
0.00-

The front panel 1s the graphical
user mterface of your LabVIEW
VI. This mnterface collects user
mput and displays program output.
The front panel can contain knobs,
push buttons, graphs, and other
controls and indicators.




> Two Channel Oscilloscope.vi
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& Control Mixer Process.vi

File
&

Edit Qpemle Project Windows Help
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Palettes

LabVIEW palettes
give you the options
you need to create
and edit your front
panel and block
diagram.

Functions Palette Controls Palette

-




Data Flow

LabVIEW VIs follow a dataflow
model for program execution. The
block diagram consists of nodes
such as Vs, structures, and
terminals from the front panel.
These nodes are connected by
wires, which define the flow of
data through the program. The
execution of a node occurs when
all 1ts inputs are available. When a
node finishes executing, it releases
all 1ts outputs to the next node in
the dataflow path.

E}“")?




Arithmetic

z = sqrt(abs(x)) +v;

One may use a
formula node:

z=srtiabs (a4

>t
e B> mmn)




Boolean algebra

D=A AND (B OR C)

diagram panel

78

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




A

if a > b then
todo list I...... "

else ﬁ
todo list 2...... I>

end p%':‘




FOR loop

C code: [LLabVIEW diagram:
EHN
a=1;
for (170, 1<6, 1++){
a=ata*i;
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Sequence and while loop

sequence Wh lle 10 op

TODOO00L0 0.3 ppoo00or




Graph and chart

Example: plot a sine wave

I e Wavsform Chari Flot D -l
I3 l— N

,

40 &0
TeqOency ) 20 .

JEL
§ Wavefonm Chart i 00 100
[ A x> _

> usm L i frequency

' 4 66
Numerx 62 \_/) g

* 1000 \
60 0
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Instrument Control and Data Acquisition:

Using LabVIEW
ﬂ

GPIB

Computer
RS232
TC‘PHP

_ ..etc
A/D converter ‘\\

E:':;.p-L data



Serial Port Vs

(FunctionsyInstrument I/O»Serial)

Bytes at Serial Port

Returns in byte count the number
of bytes 1n the input buffer of the
serial port indicated in port
number.

Serial Port Break

Sends a break on the output port
specified by port number for a
period of time at least as long as
the delay input requests.

Serial Port Init

Initializes the selected serial port
to the specified settings.

port numbsr
requested byle count

pok &l code
delav [me) ' '
flows contiol sl
budfer size
pott numbes =
Brol e

baud rate <
dala bats :[,_ _

stop bets
panty ———




Serial Port VIs (Cont.)

Serial Port Read

Reads the number of characters
specified by requested byte
count from the serial port
indicated in port number.

Serial Port Write

LabVIEW Function and VI
Reference Manual 36-2 Writes
the data in string to write to the
serial port indicated in port
number.

poit number .’!n K shiing read
reguested byte counl =y enor code
port numbes ’_qm'
_________ 4 &Ior Coos

shning bo write




Data acquisition basics

* Signal characteristics
— Voltage or current?
— Amplitude
— Frequency/ time domain
— Noise

e Instrument characteristics
— Dynamic range
— Resolution
— Frequency response / sampling rate
— Price
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Microsoft SQL Server 2008
Microsoft SQL Server 2014
Microsoft Store

Microsoft Visual Studic 2005

MyASUS-Service Center

MNational Instruments

M1 LabVIEW 2016 (64-bit)

NI LabVIEW 2019 SP1 (64-bit)
M1 LabVIEW 2020 (32-bit)

M1 LabVIEW 2020 SP1 (64-bit)
NI Launcher

NI MAX

Ocean Optics
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Entry Level
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electronics and coding. The StarterKit includes a book with 15 tutorials that will walk you through the

basics up to complex projects.
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Microchip (Atmel)
8 i o k41 B
ATmega328P
AVR

8 bit

20 MHz

32 kB

Flash

2kB

SRAM

1 kB

EEPROM
1.8Vto55V
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sketch_jul26a

|.':i:i setup() {
/¢ put your setup code here, to run once:

}

vold loop() {
f{ put your main code here, to run repeatedly:
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Download the Arduino IDE
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Download 2 preview of the incoming release with the most
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ARDUINO 1.8.9

The apen-source Arduino Software (IDE) makes it easy to
code and upload it to the board. It runs on
Windows, Mac 05 X, and Linux. The environment is.
written in Java and based on Processing and other open-
source software

This sofcware can be used with any Arduino board,
Refer to the Cetting Started page for Insallation
instructions.

Windows installer, for Windows XP and up
Windows 1P file for non admin install

Windows app Requires Win 810r 10
Get 5

Mac OS X 10.8 Mountain Lion or newer
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Source Code
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slketch_jul24a

void setup() {

}

Arduino % iE
. EBRA
[/ put your setup code here, to run once: :
void loop() {
// put your main codes here
A2 SMiEAL T =

>

(Y

25

to run repeatedly:
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BE #E ERE IE 2HEH

ReadC02

#¢include "CO25enscr.h”™
C025ensor co2Senscr (A0, 0.9%%, 100);

vold setup() {
Serial. 1{9g00) ;
Serial.g tln(™=== Initialized ===");
co25ensor.calibrate();

void loop() {

int val = co25ensor.read():

Serial.print ("C02 walue: ");
Serial.println{val);
delay (1000)

1

Arduina/Genuino Unao F COM3
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I. & R e &) %
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#-CO2Sensor 7 # & Copy |
Arduino/libraries F #%

R FzCO2Sensor/examples/ReadCO2
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BEhHERD [ Show timestamp

& coms - m| *®
| fH3E
C02 === Initialized ===
CO2 walue: 404
C02 walue: 404
C02 walue: 359
Co2 walus: 405
CO2 walues: 408
CO2 walue: 404
C02 walue: 404
ML {newline) w9000 band v Clear output
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