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Arduino UNO

e Arduino is a Microcontroller

* Arduino is an open-source platform
with Input/Output Pins (Digital
In/Out, Analog In and PWM)

* Price about S20 |
e Arduino Starter Kit ~S40-80 W

with Cables, Wires, Resistors, Sensors, etc.




Configuration

PC with the Arduino Programming Environment

PC

Arduino

Sensors

e

Arduino IDE

-
USB cable Type A-B
e




Arduino Programming Environment

Upload Code to Arduino Board Save

_ <____________--H

epfi_novleb
vglld setup() {

Open Serial Monitor

/4 put your setup code here,

Compile and Check
if Code is OK

}

void loop() {
/4 put your main code here, to run repeatedly:

}

Open existing Code

In this window
Creates a New Code Window you create your

Program

The software can be
downloaded for free:

Error Messages

www.arduino.cc can be seen here



http://www.arduino.cc/

Serial Communication

Speed: Baud Rate in bits per second
° ° /
* Serial.begin(9600)

—Open the Serial Port and set Baud rate
 Serial.print(“Hello”)
* Serial.printIn(“Hello”)

e https://www.arduino.cc/reference/en/lan
guage/functions/communication/serial/



https://www.arduino.cc/reference/en/language/functions/communication/serial/
https://www.arduino.cc/reference/en/language/functions/communication/serial/
https://www.arduino.cc/reference/en/language/functions/communication/serial/

Arduino Example

int x = 0;
volid setup ()
{
Serial.begin (9600) ;
}

void loop ()

{
Serial.print(x) ;
X++;
delay (1000) ;

}
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Serial Monitor

e
I @& como — | b
| Send
sketch_novlGb
void setup() { 2
/¢ put your setup code here, to run once: 3012
}

void loop() {
/4 put your main code here, to run repeatedly:

Autoscroll ] Show timestamp Mo line ending - | | 9800 baud w Clear output

uing Ung on .usbmodem1A1231



@ arduino_serial_basics | Arduino 1.8.16
File Edit Sketch Tools Help

arduino_serial_basics

& comio
int x = 0;

Send

void setup()
{

0123456769101112

Serial.begin (9600);

void loop()
{
Serial.print (x);
X++;

delay (1000);

Autoscroll [ ] Show timestamp

Mo line ending -~

9600 baud

e

Clear output




Arduino Example

int x = 0;
void setup ()
{
Serial.begin(9600) ;
}

void loop ()

{
Serial .println(x) ;
X++;
delay (1000) ;

}



@ arduino_serial_basics | Arduino 1.8.16

ile Edit Sketch Tools Help

arduino_serial_basics

int x = 0; -
void setup () © comno B - *
| Send
{
Serial.begin (9600) ; 0 :
} 1
2
void loop() 3
{ 4
Serial.println(x); 5
Xt++; 6
delay(1000); 7
} 8
9
10
u 3 1884 by 11
variables use 12

Autoscroll [_] Show timestamp Mo line ending -+ |9600 baud v Clear output
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Serial Plotter

@ arduino_serial_basics | Arduino 1.8.16 — O e

File Edit Sketch Tools Help

arduino_serial

int x =
void se
{

Seria

void lo

{

X++;

Serial.println(xl;

delay (1000) ;

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+ ~
Serial Monitor Ctrl+5Shift+M
Serial Plotter Ctrl+Shift+L

WiFi101 / WiFiNIMNA Firmware Updater

Board: "Arduino Uno" ¥
Port: "COM10 {Arduine Uno)" ¥
Get Board Info

Programmer: "AVRISP mkll" >

Burn Bootloader

ram s > 5

namic memo

Arduina Un

@ comio

1&6.0

8.0

0.0

a}

9600 baud

e

Mo line ending

e




@ arduino_serial_basics | Arduino 1.8.16
File Edit Sketch Tools Help

arduino_serial_basics
int x = 0;
void setup()

void loop()
{
Serial.println(x);
X++;
delay(1000);

Serial.begin(9600);

& comio O Pt
3Z.0 7
240
le.0 T
1 1 1 1
zoo 200 400 Lsoo
Send Mo line ending




Arduino Example

float x = 0;

float vy; © como -0
void setup ()
{
Serial .begin (9600) ; .
}
void loop () |
{ _
y = sin(x);
Serial.println(y) ;
x =x + 0.1;
delay (100) ;
} 5.0

f f t t 1
o 100 Zoo 200 400 so0

3600 baud I Send No line ending  «




Arduino Example

float x = 0;
float y;

void setup ()

{

Serial.begin(9600) ;

void loop ()

{

y = sin(x);
Serial.print(y) ;

y = cos(x);
Serial.print("\t");
Serial.println(y) ;

x =x 4+ 0.1;
delay (100) ;

@ comio - O *

o 100 Zoo 200 400 so0

9600 baud v Send

No line ending  «
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Send Serial Data

S commo — o0 x We can also send Serial Data using the
g = Serial Monitor or the Serial Plotter

1

2 @ como - [} b
3 5.0

4

5

6

;

8

g

10

11

12

v

Autoscroll [ Show timestamp

Mo line ending  ~ | | 9600 baud - Clear output

-5.0 | | t T 1
[u} 100 Zoo 300 400 soo

9600 baud I Send Mo line ending  ~




char input;

Exampl e oo

Serial.begin(9600) ;
© comio Serial.println ("Are you ready (Y/N)?");
kil }

Are you ready (Y/N)?

void loop ()

Let me know when you are ready

Great. You are ready
if (Serial.available()>0)

{
input = (byte)Serial.read()

if (input == 'Y')
{
Serial .println("Great. You are ready");
}else if (input == 'N')
{

Serial .println("Let me know when you are ready") ;

}

Autoscroll [] Show timestamp Mo line ending }

delay (100) ;



@ arduino_serial_read | Arduine 1.8.16
File Edit Sketch Tools Help

arduino_serial_read

void loop()l

{
if (Serial.available()>0)

input = (byte)Serial.read();
if (input == "x')

x = random(0,10);
Serial.println(x);
}else if (input == 'y')

{
y = random(20,30);
Serial.println(y):

}
delay (100);

Autoscroll [ ] Show timestamp

~
& comio O X
¥ Send
A
7
29
Mo line ending -« 9600 baud v Clear output




Example

char input;
int x;
int y;

void setup ()

{
Serial.begin (9600) ;

void loop ()

{
if (Serial.available()>0)

{

input = (byte)Serial.read();

if (input == 'x')
{

x = random (0,10) ;
Serial.println (x) ;
}else if (input == 'y')

{
y = random (20, 30) ;
Serial.println (y)

}
delay (100) ;
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LabVIEW

* LabVIEW is Graphical Software

* LabVIEW has powerful features for
simulation, control and DAQ,
applications = .

: =
— - leesis-

lication Font ~ | o gy G a *| Search < W“‘
~

Basic LabVIEW Example: = gzep B2 AT =

Simple Error
= &




Configuration

PC

/ Arduino
wuu R LAY Sensors
LabVIEW § & St @

USB cable Type A-B
L




Arduino Code st x-o

float vy;

void setup ()

{
Serial.begin(9600) ;

}

void loop ()
{

y = sin(x);
Serial.println(y);

x =x + 0.1;
delay (100) ;



| © orcuino sers plotter e | Arduino 1876~ u

F|Ir: Edit Sketch Tools Help

arduino_serial_plotter_ex

float x =
float y; |

| Running Example

[: LabVIEW Serial Arduine Plotter - Singe Valuewi — *
| void setup() String
-[ -0.76 u
| Mumeric
Serial.begin(9600); — ] — f{]
]_ Waveform Chart " »
| 1.0-
03

| void loop ()

I aé

Yy = sin(x); 04-
Serial.println(y); 02
Ea@

Xx =x + 0.1;

- delay(100); ]
) -04-

-0.2]

-0.6-

tch us

Global wvariables use oA Time [s]

SamplingTime [s]

(Sl




LabVIEW Code

LabVIEW Serial Arduino Plotter - Singe Value [LabVIEW Serial Arduine Plotte...] Block Diagram — ped
File Edit View Project Operate Tools Window Help [Gerial
o & N E 8 wag o | 15pt Application Font | o~ Tov dhw gk «| Search 2 [Fromer
~

While Loop

Initialization

Errcr In

|1| “Initialize Serial Communication” 'H

ble Termination Char

VISA Configure Serial Port]
T




LabVIEW Code

File Edit View Project Operate Tools Window Help

Py

2 & 0 Y 23 uo gt o+ | 15pt Application Font =

| Search

?

| Serial
Flatter

While Loop

Ta["Wait", Default

~Bf

Initialization

Errcr In

Ta[ 0] Timeout -]
Source
T
SBe VISA Read
Time |wsaT
" b~
R sy

“|




LabVIEW Code

LabVIEW Serial Arduino Plotter - Singe Value [LabVIEW Serial Arduine Plotte...] Block Diagram =
File Edit View Project Operate Tools Window Help [Serial
2 & 0l Y 2 uyo gt o+ | 15pt Application Font « | $o figw 2w il +| Search 2 [Frocer

Initialization

|1| "Plot Data"

~Bf

Errcr In

Fract/Exp String To Number]|

MSerial String *

“|




Multiple Data

& LabVIEW Serial Arduine Plotter.vi — x

Serial String Data Peints
[|1.906.409.?D ﬁ.l} [E‘. 3 }

Waveform Chart

r a ' m = ————— |
10.0—: T PlotD ™ 19
00" Plot1 |™, 6.4

o Plot2 [, 9.7
8.0- ] Plet3 ]

3 Plot 4 0
7.0- L1 Plo

: [ Plet5 0
6.0- ] Plot s 0

: Plot 7 0

£ s0° -

: < [] Plot8 0
4.0- ] Pletd 0
3.0-

2.0-
1.0-
u'u_| L L L L L L L 1
18 19 20 21 2 23
Time [=]

Sampling Time [s]

S B Ei




Arduino Code w0’
{ Serial.begin (9600) ;

void loop ()

{
x = random(1l,100)/10.0;
Serial.print (x) ;

x = random(1l,100)/10.0;
Serial.print("\t");
Serial.print (x) ;

x = random(1,100)/10.0;
Serial.print("\t");
Serial.println (x) ;
delay (1000) ;



LabVIEW Code

E Latk 5 no Plotter [ A =
File Edit Wiew Project Operate Tools Window Help | Serial
& 48 0 I g 25 oo gt 7 | 15ptApplication Fent | §ov  figv  d%~ dnad +| Search @ [Prover
-

Ilnitializationlr

14714

M "Plot Data”

Fract/Exp String Te Number]

Il

I

Array To Cluster

15
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& LabVIEW Write and Read Serial Data Arduino

This Application plouts y=ax, where y=ax is calculated on the Arduino Hardware. We retrieve y into this LabVIEW Application
using Serial Communication. x is a random value between 0 and 10. We can update the value of a from this LabWVIEW
Application using Serial Communication.

a

Fz 1] [#@ sena | = )

p

PlotD [/5" ]

-

Waveform Chart
20.0-

18.0-

16.0-

14.0-

12.0-

10.0-
8.0-

6.0-

40-
2.0-

14 15 16 17 18 19
Time [=]

SamplingTime [s]

2




@
File Edit Sketch Tools Help

arduino_serial_write_read_labview
float a=1.0;
float x;
float y;

Running Example

[: LabVIEW Write and Read Serial Data Arduinc — *

This Application plouts y=ax, where y=ax is calculated on the Arduino Hardware. We retrieve y into this LabVIEW Application
using Serial Communication. x is a random value between 0 and 10. We can update the value of a from this LabVIEW
Application using Serial Communication.

void setup()
{
Serial.begin(9600);

?-T- [ Value
',2—” [ send :5.3 ] Plot 0[5 ]

void loop () Waveform Chart

{ 200+
if (Serial.available()>0) 18.0-
{ 16.0-
a = Serial.parseFloat(); T
} ]
20 +
®x = random(0,100)/10.0; //Random Valu E 10.0-

y = a*x; o
Serial.println(y);

5.0—:,
delay (1000) ; ]

407

207

Time [s]

SamplingTime [s]



Arduino a2z

float vy;

void setup ()
{

Serial .begin (9600) ;
}

void loop ()
{
if (Serial.available()>0)

{

a = Serial.parseFloat() ;

}

x = random(0,100)/10.0; //Random Value between 0-10
y = a*x;

Serial .println(y) ;

delay (1000) ;



LabVIEW Code

_.;:'.E' Nrite and al Data A no [LabVIE te a a Bloc ped
File Edit View Project Operate Tools Window Help [Gerial
2 & 0l Y 2 uyo gt o+ | 15pt Application Font « | $o figw 2w il +| Scarch 2 |Piatrer
~
Send Button
fa["Wait", Default ~P
Ta[ 0] Timeout -]
R
Source BTrue b
Type
Time
Property Mode VISA Read Read
B = Instr T e
b=
Errcr In




LabVIEW Code

_.;:'.E' Nrite and al Data A no [LabVIE te a ia Bloc ped
File Edit View Project Operate Tools Window Help [Gerial
2 & 0l Y 2 uyo gt o+ | 15pt Application Font « | $o figw 2w il +| Scarch 2 |Piatrer
~

5end Button
[ fa["Wait", Default ~P

Ja[[ 1] "Send Button™: Value Change

Initialization

Source

Mumber To Fractional String]
3
HFn.nn

Errcr In




LabVIEW Code

LabVIEW Write and Read Serial Data Arduine [LabWIEW Write and Read Serial...] Block Diagram * ped
File Edit View Project Operate Tools Window Help [Gerial
o & N E 8 wag o | 15pt Application Font | o~ Tov dhw gk «| Search 2 [Fromer
~

Initialization

|1| "Plot Data"

hd )

Errcr In
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LabVIEW Hobbyist Toolkit

The LabVIEW Hobbyist Toolkit adds support for Arduino (previously
called LabVIEW LINX).

This means we use LabVIEW Programming instead of Arduino
Programming.

In this Tutorial we have just used LabVIEW as an interface for
communication with your existing Arduino code.

If use want to use LabVIEW 100% in your application, LabVIEW

Hobbyist Toolkit is a good alternative to the examples provided in this
Tutorial

| have made several other Tutorials and Videos where | introduce and
use LabVIEW Hobbyist Toolkit/LabVIEW LINX:

— https://www.youtube.com/IndustriallTandAutomation
— https://www.halvorsen.blog



https://www.youtube.com/IndustrialITandAutomation
https://www.youtube.com/IndustrialITandAutomation
https://www.halvorsen.blog/
https://www.halvorsen.blog/

E Arduino Read TMP36.vi Front Panel

— d x

File Edit View Project Operate Tools Window HO &
a Xa I I I e oo N |15ptAppIication Font -JL W— =5
A
E Arduino Read TMP36.vi Block Diagram Temperature [C]
File Edit View Project Operate Tools Window Help 203
S>& @ G 2 wag _1‘|15ptﬁ.pplicatior1 Font ~ | §=~ 0o~ v g
While Loop
. Stop
v
[Temperature [C] e =
DE
% COME %Ei TIP3 %ﬂ Simple Error Handler.vil
i Ed F
n L ol I
e - !- il g
Serial =
v
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Installing Hobbyist Toolkit

NI Package Manager

BROWSE PRODUCTS
Programming Environments
Application Software
Add-Ons

Drivers

Utilities

Software Suites

Tools Network

DataPlugins

INSTALLED UPDATES [@

4 >

LabVIEW Hobbyist Toolkit

- (=]

@ nicom/downloads b

X

1 result ‘D LabVIEW Hobbyist Toolkil x‘
I NI Package Manager — (u] X
BROWSE PRODUCTS INSTALLED | UPDATES [ | @ nicom/downloads R
Programming Environments <4 > O LabVIEW Hobbyist Toolkit |

Application Software
Add-Ons

Drivers

Utilities

Software Suites
Tools Network

DataPlugins

LabVIEW Hobbyist Toolkit

Version Bitness Language

2026Q3 ¥ 64-bit ¥ English

INSTALL

Overview Details Support

The LabVIEW Hobbyist Toolkit adds support for Arduino, Raspberry Pi, and BeagleBone embedded platforms. Deploy
LabVIEW code to embedded targets and take advantage of APIs for interacting with device peripherals and 10, including

digital, analog, SPI, 12C, UART, PWM, and more.




Summary

Arduino is great, but it lacks a Graphical User Interface
(GUI).

We have the Serial Monitor and Serial Plotter, but
they are very limited.

| this Tutorial LabVIEW has been used to extend the
Arduino by creating a GUI in LabVIEW, both for
view/plotting data and for updating variables.

An even more flexible extension can be to use
“LabVIEW Hobbyist Toolkit” (previously known as
“LabVIEW LINX”), which | demonstrate and use in
many other Tutorials and Videos.
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