Umrezeni embeded sistem]
Laboratorijske vezbe



Osnovne informacije

Kontakt:
e Email: anja_tanovic@uns.ac.rs
e Kancelarija: NTP 110

Materijal za vezbe:

o https://www.elektronika.ftn.uns.ac.rs/umrezeni-embeded-sistemi/specifikacija/specifikacija-
predmeta/

e https://github.com/AnjaTanovic/Umrezeni-embeded-sistemi

Polaganje vezbi:

* Projekat — 50 poena
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Plan laboratorijskih vezbi

* V1 - WiBLEN razvojna ploca

* V2 —Low Power rezimii RTC

* V3 —-ESP32 kao web server

* V4 —ESP32 kao web klijent: HTTP GET metoda i REST API

* V5 - ESP32 kao web klijent: prosledivanje podataka cloud aplikaciji
V6 — Node-RED i MQTT protokol

* V7 —Front end

* V8 —Back end i baze podataka

* V9 - LoRaWAN

* V10— NB-loT



WIBLEN razvojna ploca
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WIBLEN - karakteristike
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LoRa Module c Main C?ontt_l;c))rl‘ %Jn't Cellular Module
e B-BLE (Ai-Thinker RA-01H) °mm(”E"S'f,§2') ! (Quectel BG95-M2)
LoRaWAN o NB-loT / LTE-M
e L—LoRa Wi-Fi / BLE / ESP-NOW
* E- ESP-NOW
* N— NB-loT

s
mikroBUS Connector

Click Boards




Hardverske karakteristike

Resource Parameter

Master Chip ESP32 (240 MHz Xtensa dual-core 32-bit LX6 microprocessor, with ULP coprocessor)

Internal RAM 520 KB SRAM

External RAM External PSRAM (8 MB)

Flash Memory External SPI Flash (4 MB)

Wireless Communication Wi-Fi (IEEE 802.11 b/g/n), Bluetooth (Bluetooth V4.2 BR/EDR and Bluetooth LE specification), ESP-NOW
Cellular Communication NB-loT / LTE-M cellular module (Quectel BG95-M2)

NB-loT Frequency Bands LTE Cat-NB2 (Band 3, 8, 20) / LTE Cat-M1 (Band 3, 8, 20), region-dependent frequency bands for Europe
LoRa Communication LoRa transceiver module (Ai-Thinker RA-01H)

LoRa Frequency Bands Sub-GHz ISM bands (868 MHz EU / 915 MHz US)

Interfaces USB Interface, mikroBUS-compatible expansion interface

mikroBUS Supported Interfaces SPI, 1>C, UART, GPIO, PWM

Power Supply USB and battery-powered operation

Antenna Interfaces External antennas for LoRa, NB-loT/LTE-M and GNSS



Instalacija potrebnog softvera

* Arduino IDE -> https://www.arduino.cc/en/software/

* Dodavanje nove ploce u Arduino IDE: File -> Preferences -> Additional Boards Manager URLs ->

https://dl.espressif.com/dl/package_esp32 index.json

* Instaliranje nove ploce: Tools -> Board -> Boards Manager -> esp32

Settings Network

Sketchbook location:

C:\Users\ Additional Boards Manager URLs X Browse
Editor lan (requires restart of Arduino)
Enter additional URLs, one for each row
Editor fon Boards Manager
[https://dl.espressif.com/dl/package esp32 index.jso ~
Interface § |pttp://downloads.sodag.net/package_sodaq_samd_index.json
https://raw.githubusercontent.com/sparkfun/Arduino Boards/maste: v Type Al h ESP32|
Theme:
a = esp32
Show verh by Espressif Systems version 1.0.5 INSTALLED
Click for a list of unofficial boards support URLs Boards included in this package:
Compiler oK Cancel ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
[]Displa More Info
Verify code after upload [ ]use external editor Select version || Install
Check for updates on startup Save when verifying or uploading

[ ] Use accessibility features

Additional Boards Manager URLs: no_Boards/master/IDE_Board_Manager/package_sparkfun_index.jso

More preferences can be edited directly in the file
C:\Users\mrmot\AppData\Local\Arduino15\preferences.txt

(edit only when Arduino is not running)

oK Cancel

Remove


https://www.arduino.cc/en/software/

Arduino IDE — konfiguracija

* |zbor ploce: Tools -> Board -> ESP32 Arduino -> ESP32 Dev Module
* |Izbor porta: Tools -> Port -> COMx

* Device Manager - provera porta COMx



Primer 1: Web server

* Primer: File -> Examples -> Examples for ESP32 Dev Module -> WebServer -> HelloServer

e Uneti ssid i password

HelloServer | Arduino 1.8.19 — O X
File Edit Sketch Tools Help

HelloServer

1 finclude <WiFi.h> =
2 #include <NetworkClient.h>

3 #include <WebServer.h>

4 #include <ESPmDNS.h>

5
const char *ssid = "........ ";
const char *password = "........ ";
8
9 WebServer server (80);
10
11 const int led = 13;
12
13#svoid handleRoot () {
14 digitalWrite(led, 1);
15 server.send (200, "text/plain”™, "hello from esp32!");
16 digitalWrite (led, 0);
17} v
<

>




rrmer

1: Web server

HelloServer | Arduino 1.8.13

File Edit Sketch Tools Help

HelloServer §

WebServer server (80);
const int led = 13:

roid handleRoot () {

<

digitalWrite(led, 1):
server.send (200, "text/plain”, "hello from ESP32!M);
digitalWrite(led, 0);

roid handleNotFound() {
digitalWrite(led, 1):
string message = "File Not Found\n\n";

)

message += "URI: ";

message += server.uri();

message += "\nMethod: ";

message += (server.method() == HTTE_GET) ? "GET"
message += "\nArguments: ";

message += server.args():

message += "\n";

"POST";

Send
~
Connected to WiFi APIP address: 192.168.0.12
MDNS responder started
HTTP server started
v

Autoscroll [ |Show timestamp Both NL & CR
& 192.168.0.12 X +
< C' A Notsecure | http://192.168.0.12

hello from ESP32!

~| 115200 baud v | Clear output

|

* & T » Q :



Temp&Hum Click Board

https://www.mikroe.com/temp-hum-click

Temp&Hum Click koristi HTS221, visoko precizan 16-bitni senzor relativne vlaznosti i temperature

Temperaturni raspon: 0 °C—-60 °C

Raspon relativne vlaznosti: 0 % — 100 % RH

HTS221

www libstock.com
www mikroe. comiclick

Power LED Indicator

Temp&Hum click
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Primer 2: Temp&Hum Click

* Instaliranje biblioteke: Sketch -> Include Library -> Manage Libraries -> Arduino_HTS221

* Primer: File -> Examples -> Examples for any board -> Arduino_HTS221 -> ReadSensors

Library Manager

Type All

X
~| Topic All ~ | Arduino_HTS221
Arduino_HTS221 ~
by Arduino Version 1.0.0 INSTALLED
‘ Allows you to read the temperature and humidity sensors of your Nano 33 BLE Sense.

More info
Adafruit HTS221

by Adafruit

Arduino library for the HTS221 sensors in the Adafruit shop Arduino library for the HTS221 sensors in the Adafruit shop
More info

Sodaq_HTS221
by Alex Tsamakos,SODAQ

An Arduino library for the HTS221 sensor. Supports humidity and temperature sensors.
Mare info

STM32duino HTS221

by stm32duino

More info

Capacitive digital sensor for relative humidity and temperature. This library provides Arduino support for the capacitive digital sensor for
relative humidity and temperature HTS221 for STM32 boards.

Close




Primer 2: Temp&Hum Click

ReadSensors | Arduino 1.8.19 - O X

File Edit Sketch Tools Help

ReadSensors COM1Y o 0 X
1= 2 | Send
2 Humidity = 41.72 % A
3
4
5 Temperature = 28.86 °C
Humidity = 41.48 %
7
8
9 Temperature = 28.85 °C
10 s
. Humidity = 41.13 %
12
e Temperature = 28.86 °C
14 #include <Arduino_HTS221.h> o
15 Humidity = 40.90 %
le6=2volid setup() |
17  Serial.begin(9600); o
18 while (!Serial); Temperature = 28.86 C
19 v Humidity = 40.73 %
v
Autoscroll DShow timestamp No line ending * 9600 baud ~| | Clear output

Fvi Module, Disabled, Disabled, Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS), 240MHz (WIiFi/BT), QIO, BOMHz , 4MB (32Mb), 921600, Core 1, Core 1, None, Disabled, Disabled on



