Co-funded by
the European Union

smartWB

| Universidad @ SMART-E2 Q?‘: SENialab

Rey Juan Carlos

Smart loT Workshop

Cristina Rodriguez Sanchez
Marcos Delgado Alvaro
Robert Novak

Universidad Rey Juan Carlos

Smart Wb Madrid training/ 12-14 December 2023

This project has been funded by the European Union. Views and opinions expressed are however those of
the author(s) only and do not necessarily reflect those of the European Union or the European Education and
Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.



= Rl Co-funded by .
S m a rtW B the European Union
Smart Cities

Traffic Management 9 Air Pollution

Education

@ O Electromagnetic
Emissions
Internet of Things e Smart Environment

Intelligent Shoppin
@ Smart Health g€ pping

(((r))) Smart Buildings

W

Public Safety
Smart Home
Gas & Water @
Leak Detection
Smart Street Lights
Smart Energy

@ Electric Vehicle Charging

Water Quality Smart Parking Waste Management

Curricula innovation in climate-smart urban development based

on green and energy efficiency with the non-academic sector www.smartwb.ucg.ac.me



smartWB

4 Sensors / )

Smart Things

Sensors and Actuators

o Iz

loT architecture

End Device layer Network layer Data layer Application layer

4 Networks / )

Gateways
T @

LgRaMMN" @
zigbee
' sigfox i

LTE-(\)

@ NB-ioT x\s

Sy

/Data Storage /\
Middleware
>
S

sSiEE
i @

Procces Information

Communication and

\Data Transmissiory

\and Data Analysis /

Curricula innovation in climate-smart urban development based

Co-funded by

/I\/Ianagement/\
Dashboards

==

\Smart Application /

on green and energy efficiency with the non-academic sector

www.smartwb.ucg.ac.me

the European Union



smartWB

4 Sensors / )

Smart Things

&=
¢
O [«

e

>¥§'
!

Sensors and Actuators

o Iz

URJC Smart Campus

End Device layer Network layer Data layer Application layer

4 Networks / )

Gateways

=@
<

LoRaWAN

Communication and

\Data Transmissiory

/Data Storage /\
Middleware

5 IBM Cloud

.

Mysal:

4

cassandra

A

= LR
= Deep Ingight ~

Procces Information

\and Data Analysis /

Curricula innovation in climate-smart urban development based

Co-funded by

/I\/Ianagement/\
Dashboards

\Smart Applicatiory

on green and energy efficiency with the non-academic sector

www.smartwb.ucg.ac.me

the European Union



Co-funded by
the European Union

smartWB

loT project

End Device layer Network layer Data layer Application layer

4 Sensors / N Networks / ) /Data Storage /\ /I\/Ianagement/\
Smart Things Gateways Middleware Dashboards

u — App
Arduino NANO 33 loT %

P ™
+ - @ ARDUINO
Temperature Sensor

IoT CLOUD

\ / \DataTransmissiory \and Data Analysis / \SmartAppIication /

Curricula innovation in climate-smart urban development based

on green and energy efficiency with the non-academic sector www.smartwb.ucg.ac.me



Co-funded by
the European Union

smartWB

Connecting the device

DS18B20 digital Arduino NANO 33 loT
temperature sensor
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Software setup

Register and login to the Arduino loT Cloud

@ Arduino SSO x 4+ v = a X

<« » C @ login.arduino.cc/login?state=hKFo2SBDAThKS2pUNnVwTIhHdnROZKIKSmRIM3VQYS03Z01vMqFupWxvZ2luo3RpZNkg TGZEVIZsdmRDTmIGT2ZxMVIKX2NKTmFqLV940Tk2d2ajY 21k2SBIOXFpcEE... 8 | e Invitado ~ §

Welcome to Arduino

Learn and create, with the ever-growing platform

® SIGNIN
Don't have an account yet

Control projects from anywhere in the world
with Arduino Cloud

Control your project from any device, share it with others, automate
it, or control with voice using Alexa™.

.o
Hey Kids! e
To sign in, click here if you are under 14 : DISCOVER MORE

Curricula innovation in climate-smart urban development based

on green and energy efficiency with the non-academic sector www.smartwb.ucg.ac.me



Co-funded by
the European Union

smartWB

Software setup

Create an account to the Arduino loT Cloud

Sign up to Arduino Sign up to Arduino

Enter your email *
. )
Enter your email proyecto.smart.campus@urjc.es

Sign up to Arduino

Choose a username *
q - . Choose a username * 4
Enter your birth date below to continue and ensure the data is smarte2
correct: it will determine the type of account created for you.
Choose a password *
Choose a password * [T °©
Birthday
DD / MM / YYYY

Minimum 8 characters long Minimum 8 characters long

@ I have read the Privacy Policy and accept the Terms of Service * I have read the Privacy Policy and accept the Terms of Service *

I would like to receive the Arduino newsletter. I would like to receive the Arduino newsletter.

1 would like to get email updates about special deals and commercial offers I would like to get email updates about special deals and commercial offers
from Arduino. from Arduino.
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Arduino loT Cloud main menu

Home | Arduino Cloud x +

~ — X
< - C @& apparduino.cc a e Invitado
Devi Thil
@ smarte2 - & ARDUINO CLOUD ) evices 7 @ ings 2
proyecto.smart.camp... ® 0 online 0r2
@ Home Quick actions
<> Sketches
New Sketch File + New Thing + os New Dashboard +
. Create a standalone sketch Connect your loT Device - Visualize your loT variables
D Devices
£ Things
Getting started DISMISS

88 Dashboards

W Triggers a %
{0 Resources %

y & |
D

< Courses = O? ol
= N — — | —

™ loT Templates

BEST TO BEGIN TUTORIAL DOCUMENTATION DOCUMENTATION
& Integrations

Discover Arduino Cloud Arduino Cloud Editor Cloud Dashboard & Widgets Arduino Cloud overview
# Plan Usage Discover what Cloud can offer based A step-by-step guide to set up your Learn about Dashboards and the Configure, program and connect your

on the device you have at hand online development environment different widgets that can be used devices: it's easy with Arduino Cloud!

Arduino Cloud
@ All Systems Operational
Narnmantatinn e

<FF Al'l
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Create a -

Home | Arduino Cloud X Untitled Thing | Arduino Cloud X == v = X

€< > C & apparduino.cc/things/f4603cfe-0932-4634-bc25-518aabb7eb5e/setup a e Invitado
Thing

[]] Untitled ~ Setup Sketch Metadata

ﬂd VELTEL s m\ Associated Device
Select the device you want to use or

Variables are what you can monitor or control to make your Thing function. For example a configure a new one.

temperature or a smart lamp. Once created, you can use them in your Sketch.

Select Device

=

Network

Enter your network credentials to

connect your device. @"‘
K / -

\ Configure

Set webhook
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_ (temperature)

K Add variable \

Name

temp

\':‘ Sync with other Things ¢

Floating Point Number eg.1.55

Declaration

float temp; t

Variable Permission {

O Read & Write © Read Only

Variable Update Policy i

@ On change O Periodically

Threshald
0

e
K (<M ADD VARIABLE /
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Cloud Variables

Name 4

0 temp

float temp;

Last Value Last Update
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RAEIDEVIEE (Arduino NANO 33 I0T) -

Connect de Arduino!

X
/ Associated Device \

W magic33

ID: d5168897-c813-4056-9c3b-... [
Type: Arduino NANO 33 loT
Status: . Offline

o c3

Change Detach
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AddNeRwoRk

4 N

Network
WiFi Network
Wi-Fi Name: GL-SFT1...
SSID: GL-SFT1200-164
Password: sesrsene
Password: goodlife
- Y,
o
Change
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Programing the Sketch </>

« 5 C a app.arduil@Amuinocloud—GuogleChmme = (] % 0 e Invitado 2)
@ app.arduino.cc/iot/serial-monitor?name=magic338pid=0x80578iserialNumber=A85891AA515048434...

Thing
[D SMartWB 10T|  magijc33 - Arduino NANO 33 0T tosarol Setup sketch Metadata

Port: COM4

@& SmartWs loT Thing | Arduine € X+ v = X

F (,) Open full editor Q E Q
Temperature: 22 44 °C
Temperature: 22.44 °C
Temperature: 22.37 °C o T ST T e s N
Temperature: 22.00 °C ge

ArduinoloTCloudTCP:-handle_WaitDeviceConfig device waiting for valid thing_id
Temperature: 21.69 °C

Temperature: 21.50 °C

Temperature: 21.44 °C

Temperature: 21 44 °C

Connected to Arduino loT Cloud

Thing 1D: f4603cfe-0932-4634-bc25-518aa667eb5e

Temperature: 21.37 °C

Temperature: 21.44 °C

1§

a temperature conversion

dex, in this case 6 (first and only device)

c

Newline - 9600 baud ¥

Success: Done Uploading SmartWB_loT_nov29a
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G A

Home | Arduino Cloud X @ SmartWe loT Dashboard Dashb: X =+ v - X

€« > C & app.arduino.cc/dashboards/c8fe29f1-3d13-4588-9f8e-385e881be1c1?mode=edit a e Invitado

uj Dashboard

SmartWB loT Dashboard ~
ov OB < < % i
temp
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Practical Challenge

Modify the existing Arduino code to create a Temperature Alert System. The system should display
a warning message on the serial monitor if the temperature falls below X°C or rises above Y°C.

// Temperature thresholds (can be adjusted)
float minTemp = 1€.9;
float maxTemp = 30.0;

void loop() {
[ [ \ ArduinoCloud.update();
LY 4 sensors.requestTemperatures();

temp = sensors.getTempCByIndex(8);

// Check and report if the temperature is outside the limits.
if (temp < minTemp) {
Serial.print(“Alert: Very low temperature - ");

Serial.print(temp);

H H Serial.println(™ °C");
\P055|ble Solution y e e B e
Serial.print(“Alert: Very high temperature - "};

Serial.print(temp);
Serial.println(™ °C");
} else {

// If the temperature is within the normal range, print as usual.

Serial.print(“Temperature: ");
Serial.print(temp);
Serial.println(™ °C");

¥

delay(5000); // Wait 5 seconds
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