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[Teplexopeva

* Eloaywyr oto ESP32 microcontroller

* TLelvaL to ThingSpeak

* Anulovpyia Aoyaplacpou oto ThingSpeak
*>2Uvdeon ESP32 pe ThingSpeak

e Emeéepyaoia Kat avaAuon 0EDOUEVWYV

* [IpakTikr doknon



ESP32 Microcontroller

* Atadoxocg tou ESP8266, veac yeviag

chip amo tnv Espressif
* 448 KB ROM, 520 KB SRAM

* WiFi & Bluetooth xapnAng
evepyelac (BLE)

e 36 GPIO Pins, aiobntnpe¢
Beppuokpaoiac & adng

* KataAAnAo yia loT edbappoyeg &
wearables
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ESP32 vs Arduino

ESP32:

* [TL0 LOXLPO — KATAAANAO YLA TTLO ATTALTNTIKA projects
 Evowpatwpevo WiFi & Bluetooth

 MeyaAn pvnun ywa ¢roéevia web server

* YYnAOTEPN KATAVAAWGCH EVEPYELAG

Arduino
* MeyaAn Kowvotnta Kat TtAnbwpa BLBAL0BNKwv
e KataAANAOTEPO YA ApXApPLOUG
e XapynAn katavaiwon
* [TeplOPLOPEVN UTTOAOYLOTIKNA LOXUVG



Tt eivat to ThingSpeak

e Avouxtn mAatdpopua loT yia cuAAoyr), OTTTIKOTIONoN Kal avaAuon
OeDOUEVWYV OE TIPAYHATIKO XPOVO

e AfPn dedopevwy armo «things» (alocbnTrpeg, CUCKEVECR) HECW
HTTP

e Omtikottoinon d0edopevwy pe ypadnuata & dashboards
* Triggering events & evepyeleg faocel 0edoPEVWYV

« MATLAB Analytics yia emteéepyaoia 0€d0OUEVWYV

* Awpeav yla TPOoWTILKN XPnon (¢wc¢ 4 kavaAla)



ThingSpeak €vvoleq

* Channel: ZuAA\oyn dedopEVWY ATIO pLa
OUOKeULN N edappoyn

* Field: KaBe petpoupevo peyebog evtog Tou
KavaAlou (Tt.X. O@eppuokpaoia, vypaoia)

e Chart: 'padikn avartapaotachn 0edOUEVWV
rtediov

* APl Keys: Write APl yia eyypadn, Read APl yia
avayvwon 0ed0UEVWYV KAVOALOU



ThingSpeak — Emteéepyaoia & Avaiuan

e Anylovpyia ypapnuatwy HECW TWV OEDOUEVWY TWV alodnTripwyv
* Mabnuatikeg tpaéelg kat otatiotika peow MATLAB

* E€aywyn ocupmiepaocpatwy- avayvwplon patterns

* Anulovpyia alerts & triggering evepyelwyv (Tt.x. Email, tweet)

 ANPn dedopevwy peocw Read API yiua emteéepyaoia eKTog
ThingSpeak

* Anpwovpyia RESTful APl yia ditacuvdeon edbappoywyv



Anuloupyla Aoyaplacpou oto ThingSpeak

1. MetdBaon oto https://thingspeak.mathworks.com/

DThingSpeak"‘ Channels Apps Support ™

"-'*M.-

ThingSpeak for loT Projects/

Data collection in the cloud with advanced data analysiss / W | / WM»:,, -

using MATLAB

Wbty



https://thingspeak.mathworks.com/

Anuloupyla Aoyaplacpou oto ThingSpeak

2. Eloaywyn email yua eyypadn

QThingSpeakm Channels Apps Support ™ Commercial Use How to Buy 0

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionality. Commercial users are eligible for a time-limited free evaluation. To get full access to the
MATLAB analysis features on ThingSpeak, log in to ThingSpeak using the email address associated with your university or organization.

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.

4\ MathWorks-

Email —_— ¢
| sofiana@aegean.gr

No account? Create one! — DATA AGGREGATION

AND ANALYTICS
L1ThingSpeak

By signing in, you agree to our privacy policy.

MATLAB
et |

SMART CONNECTED DEVICES g ;l

T~
L

w

i
b}

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

prppy
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Anuloupyla Aoyaplacpou oto ThingSpeak

3. 2UMTIANPWON TWV TIAPAKATW OTOLXEIWYV

ThingSpeak Usage Intent

How are you planning to use ThingSpeak?

Commercial work (including research)

Government work (including research)

Personal, non-commercial projects
© Student use, Teaching, or Research in academia
What is the name of your University?*

University of the Aegesn

What best describes your current role?*
O student Professor Researcher
What is the name of your Course or Project?*

I0T_LAB

Tell us something about your project (optional)

its about a course for test reasons




Anuloupyla kavaAtov oto ThingSpeak

1. Emtioyn New Channel

DThingSpeakT" Channels > Apps ¥ Devices~ Support ™ Commercial Use How to Buy

My Channels Help

New Ch . < hbvt Collect data in a ThingSpeak channel from a device, from
ew Lhannel earch Dy tag another channel, or from the web.

Click New Channel to create a new ThingSpeak channel.

Click on the column headers of the table to sort by the entries in
that column or click on a tag to show channels with that tag.

Learn to create channels, explore and transform data.

Learn more about ThingSpeak Channels.

Examples

* Arduino

* Arduino MKR1000
+ ESP8266

» Raspberry Pi

* Netduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?

Upgrade



Anuloupyla kavaAtov oto ThingSpeak

D Thingspeak"‘ Channels > Apps ~ Devices ™ Support ™ Commercial Use How to Buy

New Channel Help

Channels store all the data that a ThingSpeak application collects. Each channel includes eight fields that
Name I0T_LAB_test can hold any type of data, plus three fields for location data and one for status data. Once you collect data
in achannel, you can use ThingSpeak apps to analyze and visualize it

test

Description Channel Settings
“
= Percentage complete: Calculated based on data entered into the various fields of a channel. Enter the
N . name, description, location, URL, video, and tags to complete your channel
Fieldl  Humidity P s plete ¥
+ Channel Name: Enter a unique name for the ThingSpeak channel
Field 2 Temperature
! peratu « Description: Enter  description of the ThingSpeak channel
Field 3 LED + Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak channel can have
upto 8 fields.
Field4 [m] * Metadata: Enter information about channel data, including JSON, XML, or CSV data
» Tags: Enter keywords that identify the channel. Separate tags with commas.
Field 5 [m]
+ Linkto Bxternal Site: If you have a website that contains information about your ThingSpeak channel,
specify the URL.
Field 6 [m]
* Show Channel Location:
Field 7 m] o Latitude: Specify the latitude position in decimal degrees. For example, the latitude of the city
of London is 51.5072.
Field8 [m] N - L N
© Longitude: Specify the longitude position in decimal degrees. For example, the longitude of the
city of London is -0.1275.
Metadata © Elevation: Specify the elevation position meters. For example, the elevation of the city of
P London is 35.052
+ Video URL: If you have 3 YouTube™ or Vimeo® video that displays your channel information, specify
Tags the full path of the video URL.
4
{Tags are comma separated) *  Link to GitHub: If you store your ThingSpeak code on GitHub*, specify the GitHub repository URL.
Link to External Site Using the Channel
You can get data into a channel from a device, website, or another ThingsSpeak channel. You can then
Link to GitHub hub.com/ visualize data and transform it using ThingSpeak Apps.
Elevation See Get Started with ThingSpeak” for an example of measuring dew point from a weather station that
acquires data from an Arduing® device.
Show Channel Location [ Learn More
0.0
0.0
ShowVideo [J
http:/f

Show Status [

Save Channel



Anuloupyla kavaAtov oto ThingSpeak

[l ThingSpeak™

annels ~ Apps ~ Devices ~ Support ~ Commercial Use H

IOT_LAB_test

Channel ID: 3132751
Author: mwa0000038599328
Access: Private

test

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Export recent data MATLAB Analysis MATLAB Visualization

Add Visualizations Add Widgets

Channel Stats

Created: Jessthan.a.minuteago
Entries: 0

Field 1 Chart F o &£ x Field 2 Chart & o &£ x

IOT_LAB_test IOT_LAB_test

Humidity
Temperature

Date Date
ThingSpezk.com ThingSpezk.com

Field 3 Chart B o & =

IOT_LAB_test

LED

Date
Thingspezk.com



Eupeon API keys

|:|Th gSpeakW Channels ~ Apps ~ Devices~ Support ~

Commercial Use How to Buy

IOT_LAB_test

Channel ID: 3132751
Author: mwa0000038599328 test
Access: Private

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Write APl Key Help

Ke API keys enable you to write data to a channel or read data from a private channel. AP| keys are auto-
¥ NB6SBOSENZNMXAJK generated when you create a new channel.

API Keys Settings
Generate New Write APl Key

= Write AP| Key: Use this key to write data to a channel. If you feel your key has been
compromised, click Generate New Write APl Key.
* Read APl Keys: Use this key to allow other people to view your private channel feeds and charts.
Click Generate New Read AP Key to generate an additional read key for the channel.
Read AP' Keys = Note: Use this field to enter information about channel read keys. For example, add notes to
keep track of users with access to your channel.

Key 6WJDNK4T7J3RILIOS APIR ¢
equests

Note Write a Channel Feed

P GET https://api.thingspeak.com/update?api_key=NB69BOSENZNMXAIKETield1l=0
4

Delete API Key Read a Channel Feed

GET https://api.thingspeak.com/channels/3132751/feeds.json?api_key=6WIDNK47I3RILOC
4 O E—— >

Add New Read APl Key Read a Channel Field
GET https://api.thingspeak.com/channels/3132751/fields/1.json?api_key=6WIDNKA713R]

4 G >

Read Channel Status Updates
GET https://api.thingspeak.com/channels/3132751/status.json?api_key=6WIDNK47I3RILY

B e ————————————————— L

Learn More



20voeon oto WiFi— Arduino IDE

#include <WiFi.h>

const char* ssid = "YOUR_WIFI_SSID";
const char* password = "YOUR_WIFI_PASSWORD";

void setup() {
/...
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.println("Connecting to WiFi...");

}

Serial.println("Connected to WiFi");
Artapaitntn BLBALOBNKN: /]
ESP8266WiFi.h



Aoknon 1- 2votnua rtapakoAovBnong
Beppokpaciag & vypaoiag

* YAIKKQ:
1. ESP32
2. DHT11 aicbntnpacg Beppokpaociag & vypaoiag
3. LED & avtiotaon 100Q

* Bhuarta:
1. 2U0vdeon DHT11 & LED pe ESP32
Anploupyia kavaAlou oto ThingSpeak
[Mpoypappatiopog ESP32 yia Andn petpnoswy
ATIOOTOAN PHETPNOEWYV
Anulovpyiaypadnuatwyv
Anulovpyia kavova yla evepyoroinon LED otav n Bepuokpacia
uTtepfaivel toug 25 Babpuoug

S0k b



Aoknon 1 — ATtooToAr 0€dOUEVWY OTO
ThingSpeak

void loop() {
#include <ThingSpeak.h> ThingSpeak.setField(1, temperature);
ThingSpeak.setField(2, humidity);
const char* apiKey = "YOUR_WRITE_API_KEY";
const long channelld = YOUR_CHANNEL_ID;  int responseCode = ThingSpeak.writeFields(channelld,

WiFiClient client; apiKey);
void setup() { if (responseCode == 200) {
ThingSpeak.begin(client); Serial.println("Data sent to ThingSpeak successfully!");
} }else {
Serial.print("Error sending data to ThingSpeak. Response

code: ");

Attapaitnteg BiAobnkec: Serial.println(responseCode);

* ThingSpeak.h )
* DHT.h }



AokKnon 2- 2uo0TnUa avixveuonc Kivnong

* YAIKKQ:
1. ESP32
2. PIR aiobntnpacgkivnong
3. Passive buzzer

* Bhjpata

1. 2uvdeon PIR & Passive buzzer pe ESP32
Anuloupyia kavaAlou oto ThingSpeak
[Mpoypappatiopog ESP32 yia Andn petpnoswy
ATIOOTOAN PHETPNOEWYV
Anulovpyiaypadnuatwyv

Ok LM



Aoknon 2 — ATtooToAr 0€dOUEVWY OTO

ThingSpeak

#include <ThingSpeak.h>

const char* apiKey = "YOUR_WRITE_API_KEY";
const long channelld = YOUR_CHANNEL_ID;

WiFiClient client;

void setup() {

}

/...
ThingSpeak.begin(client);
/...

void loop() {
int motionState = digitalRead(PIR_PIN);

if (motionState == HIGH) {
ThingSpeak.setField(1, 1);
}else{
ThingSpeak.setField(1, 0);
}
int responseCode = ThingSpeak.writeFields(channelld,
apiKey);
if (responseCode == 200) {
Serial.println("Data sent to ThingSpeak successfully!");
}else{
Serial.print("Error sending data to ThingSpeak. Response
code:");
Serial.println(responseCode);

}

delay(5000); // AmtootoAn dedopevwy KABe 5 deutepoOAeTtta
}



2uvoyn

* To ESP32 gival evag loxupocg pikpoeAeyktng pe WiFi yua loT
eAPHUOYEC

* To ThingSpeak ettitpemel T cUAAOYH, OTITIKOTIOLNON KAl avaAuon
dedopEVWY aTto Ta «things»

e 2uvd0eon ESP32 & ThingSpeak o Alya Brpata

e [1ANBo¢ duvatotNTwy emnteéepyaociac & avalvong 0eOOUEVWY OTO
cloud

* loxupo combo yla Kataokeun OAOKANPWHEVWY cuotnuatwy loT
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