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Felhasznalt és ajanlott irodalom

" Leirasok, dokumentacio

» Adafruit: Introduction to Bluetooth Low Energy
** Neil Kolban: Kolban’s book on ESP32

** Neil Kolban: BLE C++ Guide.pdf
+t» ESPRESSIF: ESP32 Arduino Core Documentation

= Mintaprojektek
® Rui Santos: ESP32 BLE Server and Client

= Szoftver segédlet
* Nordic Semiconductor ASA: nRF Connect for Mobile
** Fabio Durigon: OLED SSD1306 - SH1106 library
+ Adafruit: BME280 sensor library
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https://learn.adafruit.com/introduction-to-bluetooth-low-energy
https://universities.leanpub.com/kolban-ESP32
https://github.com/nkolban/esp32-snippets/blob/master/Documentation/BLE%20C%2B%2B%20Guide.pdf
https://docs.espressif.com/projects/arduino-esp32/en/latest/
https://randomnerdtutorials.com/esp32-ble-server-client/
https://play.google.com/store/apps/details?id=no.nordicsemi.android.mcp
https://www.arduino.cc/reference/en/libraries/oled-ssd1306-sh1106/
https://www.arduino.cc/reference/en/libraries/adafruit-bme280-library/

Emlékeztet6: BLE = Bluetooth Low energy

= A Bluetooth rovid hatétavolsagu, adatcseréhez hasznalt, vezetéknélkiili
kommunikéacios szabvany, melynek ©)
energiatakarékos valtozata a BLE ]

= GAP - az altalanos hozzaférési protokoll 9 . 9

a felderitési folyamatot, valamint az eszkozok Adv Data
kozotti kapcesolat kialakitasat hatarozza meg Peripheral Central

“* A perifériak hirdethetik magukat, illetve
pasztazaskor valasziizenetet kiildhetnek Client | WriteRequest | goryer

>

“* A kozponti eszkoz felderiti a hal6zatot, majd Write Command
kliensként kapcsolédik a kivalasztott T —
szerverhez g

" GATT - az altalanos attributum protokoll
mechanizmust biztosit az adatok szabvanyos
atadasara, miutan mar létrejott a kapcsolat .

»

Indication

= A szerver birtokolja az adatot, a kliens csak Notification
engedély alapjan irhatja/olvashatja
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Emlékezteto: Szolgaltatasok és jellemzok

= A GATT tranzakciok az egymasba agyazott profil, ﬁome \
szolgaltatas és jellemz6 elemeken alapulnak /f::"\:immm & -uuD
O A ’ ’ ” ’ uuiD
IZ.roﬁl}a szolgaltatasok eldre me'ghfl.tarozott e
gyljteménye. (Id: GATT profilok listaja) _ Comawon} uuiD
= A szolgaltatasok egy vagy tobb adattombot, (" CHARACTERISTIC R
ugynevezett jellemzoéket tartalmaznak

= A jellemz6 egyetlen adatelemet (attributum) \Q\ — ///
tartalmaz, melyhez tulajdonsagok, és opcionalisan
leir6k tartoznak

= A tulajdonsag szabja meg, hogy a jellemzdvel milyen miivelet végezhetd

= A leirok olyan metaadatokat tartalmaznak, amelyek vagy kiegészitik a a
jellemzével kapcsolatos részleteket, vagy az adott jellemzo viselkedését
befolyasoljak. Példaul az értesitési iizenetek be- és kikapcsolasa egy
specialis leiro, az Ugyféljellemzék konfiguracios leirdja (0x2902)
hasznalataval torténik
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https://www.bluetooth.com/specifications/specs/

UUID (Universally Unique Identifier)

= Minden szolgaltatasnak, jellemzoének és leironak van egy egyedi 128
bites (16 bajt) UUID azonositoja (Universally Unique Identifier)

= Altalaban hexadecimalisan irjak ezeket (1 bajt 2 hexadecimalis
szamjegynek felel meg), 4-2-2-2-6 (byte) formatumban. Példaul:

4fafc201-1fb5-459e-8fcc—c5¢c9c331914b

= Mivel a 16 bajt sok adat egy szolgaltatas azonossaganak leirasahoz,
megadhatjuk az UUID-t 16 bites vagy 32 bites roviditett formaban is,
de ezek a Bluetooth specifikacio6 tulajdonosai altal tervezett
szabvanyos szolgaltatasok szamara vannak fenntartva

= Amennyiben az alkalmazasunknak sajat UUID-re van sziiksége,
eldallithatjuk ezt az UUID-generator webhely hasznalataval, mint
példaul:

#define SERVICE UUID "ecc34a9c-e4f4-1lec-8fea-0242acl20002"
#define TEMPCC_UUID "ecc34cad4-e4f4-11lec-8fea-0242acl20002"
#define PRESSURE_UUID "ecc34dda-e4f4-1lec-8fea-0242acl120002"
#define HUMIDITY_UUID "ecc34ef2-e4f4-1lec-8fea-0242acl120002"
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https://www.uuidgenerator.net/

ESP32 BLE szerver és kliens

A Random Nerd Tutorials ESP32 BLE Server and Client mmtapeldajat adaptaljuk

|, eonsmzns wimwé‘-uia%g’;ﬁsﬁ O] ::::a; : A szerver egy BME280 12C e
li:i550 szenzorral méri a hémérsékletet és ©@: -

a relativ paratartalmat L
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https://randomnerdtutorials.com/esp32-ble-server-client/

BLE BME280 server.ino - 5/1.

#include <BLEDevice.h>
#include <BLEServer.h>
#include <BLEUtils.h>
#include <BLE2902.h>
#include <Wire.h>

#include <Adafruit_Sensor.h>
#include <Adafruit_BME280.h>

// Alapértelmezetten Celsius fokokban dolgozunk
// Tedd kommentbe az alabbi sort, ha Fahrenheit skala kell helyette
#define temperatureCelsius

// A BLE szerver neve
#define bleServerName "ESP32_BME280"

Adafruit_BME280 bme; // BME280 I2C szenzor

float temp;
float tempF;
float hum;

// Timer variables
unsigned long lastTime = 0;
unsigned long timerDelay = 30000;

bool deviceConnected = false;
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BLE BME280 server.ino - 5/2.

#define SERVICE_UUID "91bad492-b950-4226-aa2b-4ede9fa42f59"

// Temperature Characteristic and Descriptor
#ifdef temperatureCelsius
BLECharacteristic bmeTemperatureCelsiusCharacteristics(
"cbald466-344c-4be3-ab3f-189f80dd7518", BLECharacteristic: :PROPERTY_NOTIFY);
BLEDescriptor bmeTemperatureCelsiusDescriptor (BLEUUID((uintl6_t)0x2902));
#else
BLECharacteristic bmeTemperatureFahrenheitCharacteristics(
"f78ebbff-c8b7-4107-93de-889a6a06d408", BLECharacteristic::PROPERTY_NOTIFY);
BLEDescriptor bmeTemperatureFahrenheitDescriptor (BLEUUID((uintl6_t)0x2902));
#endif

// Humidity Characteristic and Descriptor
BLECharacteristic bmeHumidityCharacteristics(
"ca73b3ba-39f6-4ab3-91ae-186dc9577d99", BLECharacteristic: :PROPERTY_NOTIFY);
BLEDescriptor bmeHumidityDescriptor (BLEUUID((uintl6_t)0x2903));
: ™
//Setup callbacks onConnect and onDisconnect
class MyServerCallbacks: public BLEServerCallbacks {
void onConnect(BLEServer* pServer) {
deviceConnected = true; Szerver
}s > visszahivasi
void onDisconnect(BLEServer* pServer) { - %
deviceConnected = false; fuggvenyek

}
}s _/
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BLE BME280 server.ino - 5/3.

void setup() {
Serial.begin(115200); // Start serial communication
// Init BME Sensor
if (!bme.begin(0x76)) {
Serial.println("Could not find a valid BME280 sensor, check wiring!");
while (1);
}

BLEDevice::init(bleServerName) ; // Create the BLE Device

BLEServer *pServer = BLEDevice::createServer(); // Create the BLE Server
pServer->setCallbacks(new MyServerCallbacks());

// Create the BLE Service
BLEService *bmeService = pServer->createService(SERVICE_UUID);

// Create BLE Characteristics and Create a BLE Descriptor
#ifdef temperatureCelsius
bmeService->addCharacteristic(&bmeTemperatureCelsiusCharacteristics);
bmeTemperatureCelsiusDescriptor.setValue("BME temperature Celsius'");
bmeTemperatureCelsiusCharacteristics.addDescriptor (&bmeTemperatureCelsiusDescriptor);
#else
bmeService->addCharacteristic(&bmeTemperatureFahrenheitCharacteristics);
bmeTemperatureFahrenheitDescriptor.setValue("BME temperature Fahrenheit'");
bmeTemperatureFahrenheitCharacteristics.addDescriptor (&bmeTemperatureFahrenheitDescriptor);
#endif
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BLE BME280 server.ino - 5/4.

}

// Humidity
bmeService->addCharacteristic(&bmeHumidityCharacteristics);
bmeHumidityDescriptor.setValue("BME humidity");
bmeHumidityCharacteristics.addDescriptor(new BLE2902());

BmeService->start(); // Start the service

// Start advertising

BLEAdvertising *pAdvertising = BLEDevice::getAdvertising();
pAdvertising->addServiceUUID(SERVICE_UUID);
pServer->getAdvertising()->start();

Serial.println("Waiting a client connection to notify...");

void loop() {

if (deviceConnected) {

if ((millis() - lastTime) > timerDelay) {
// Read temperature as Celsius (the default)
temp = bme.readTemperature();
// Fahrenheit P
tempF = 1.8*temp +32;
// Read humidity
hum = bme.readHumidity();

Kiolvassuk
a szenzort
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BLE BME280 server.ino - 5/5.

//Notify temperature reading from BME sensor

#ifdef temperatureCelsius
static char temperatureCTemp[6];
dtostrf(temp, 6, 2, temperatureCTemp);
//Set temperature Characteristic value and notify connected client
bmeTemperatureCelsiusCharacteristics.setValue(temperatureCTemp) ;
bmeTemperatureCelsiusCharacteristics.notify();
Serial.print("Temperature Celsius: ");
Serial.print(temp);
Serial.print(" °C");

#else

#endif

//Notify humidity reading from BME

static char humidityTemp[6];

dtostrf(hum, 6, 2, humidityTemp);

//Set humidity Characteristic value and notify connected client
bmeHumidityCharacteristics.setValue(humidityTemp) ;
bmeHumidityCharacteristics.notify();
Serial.print(" - Humidity: ");

Serial.print(hum);

Serial.println(" %");

lastTime = millis();

}ro}
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BLE_BME280_server futasi eredménye

@ com3 — O pd

| | send |

L

rst:0x] (POWERON RESET),boot:0x13 (SPI_FAST FLASH BOOT)

configsip: 0, SPIWP:Oxee

clk drv:0x00,q drv:0x00,d drv:0x00,cs30 drv:0x00,hd drv:0x00,wp_drv:0x00
mode:DI0, clock div:1

load:0x3£££0030,1len:1134

load:0x400783000, len:12804

ho 0 tail 12 room 4

load:0x40080400, len: 3032

entry 0x400805e4

Waiting a client connection to notify...
Temperature Celsius: 28.13 °C - Humidity: 43.35
Temperature Celsius: 28.09 °C - Humidity: 42.64
Temperature Celsius: 28.20 °C - Humidity: 42.66
Temperature Celsius: 28.20 °C - Humidity: 42.48
Temperature Celsius: 28.21 °C - Humidity: 42.22
Temperature Celsius: 28.20 °C - Humidity: 42.39

a\@ o\ ol® &0 el

ol

W

[¥] Autoscroll [] Show timestamp Both NL&CR | 115200baud “ | Clear output |

= A program tovabbi miikodésének vizsgalatahoz
telepitsiik a mobiltelefonunkra a Nordic
Semiconductor: nRF Connect for Mobile
nevd alkalmazasat !
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https://play.google.com/store/apps/details?id=no.nordicsemi.android.mcp

BLE_BME280_server futasi eredménye

SCANNER

O O

Mo filter

Devices STOP SCANNING
BONDED ADVERTISER
ESP32_BME280
24:6F:28:A0:A8:3A
BONDED A-26dBm €29 ms

Device type: LE only
Advertising type: Legacy
Flags: GeneralDiscoverable, BrEdrNotSupported

Complete list of 128-bit Service UUIDs:
91bad492-b950-4226-aa2b-dededfad2f59

Slave Connection Interval Range: 40.00ms -
80.00ms

Complete Local Name: ESP32_BME280
Tx Power Level: 3 dBm

Slave Connection Interval Range: 40.00ms -
80.00ms

CLONE RAW MORE
N/A
7E:92:C3:42:81:B3
NOT BONDED A-90dBm € 95ms
N/A
78:BD:BC:74:C4:33
NOT BONDED A-96 dBm €140 ms
Amazfit T-Rex
C4:15:91:3B:2C:46
NOT BONDED A-77dBEm & B49ms
RIFA L]
] @ -

Devices DISCONNECT
BONDED ~ ADVERTISER EoP3Z.BMEZ
CONNECTED
S NTED CLIENT  SERVER

Generic Attribute
UUID: 0x1801
PRIMARY SERVICE

Generic Access
UUID: 0x1800
PRIMARY SERVICE

Unknown Service
UUID: 91bad492-b950-4226-aa2b-dededfad2f59
PRIMARY SERVICE

Unknown Characteristic

UUID: ca73b3ba-39fp-dab3-91ae-186dc9577d99
Froperties: NOTIFY

Descriptors:

Client Characteristic Configuration ¥
UUID: 0x2902

Value: (0x) 00-00

Unknown Characteristic
UuID: cbald466-344c-4be3-ab3f-189180dd7518
Properties: NOTIFY

Descriptors:

Client Characteristic Configuration ¥
UUID: 0x2902 -
Value: (0x) 42-4D-45-20-74-65-6D-70-65-72-61-74-7
5-72-65-20-43-65-6C-73-69-75, "BME temperature
Celsiu®

£l =

Devices

BONDED ADVERTISER

CONNECTED

BONDED CLIENT

SERVER

Generic Attribute
UuID: 0x1801
PRIMARY SERVICE

Generic Access
UUID: 0x1800
PRIMARY SERVICE

Unknown Service
UUID: 91bad492-b950-4226-aa2b-4ede9fad2f59
PRIMARY SERVICE

€

Unknown Characteristic

LUID: ca73b3ba-39f6-4ab3-91ae-186dc9577d99
Properties: NOTIFY

Value: (0x) 20-34-32-2E-32-32, " 42.22"

+ Descriptors:

Client Characteristic Configuration 3

UUID: 0x2902
Value: (0x) 01-00

Unknown Characteristic
UUID: chald466-344c-4be3-ab3f-189f80dd7518
Properties: NOTIFY

4 Value: (0x) 20-32-38-2E-32-31, " 28.21"
Descriptors:

Client Characteristic Configuration 3

UUID: 0x2902
Value: (0x) 01-00

DISCONNECT

ESP32_BME280 e

24 9:ABI3A

-
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BLE SH1106 client.ino - 5/1.

#include "BLEDevice.h"
#include "oled.h"
#define temperatureCelsius
//BLE Server name (the other ESP32 name running the server sketch)
#define bleServerName "ESP32_BME280"
/* UUID's of the service, characteristic that we want to readx/
static BLEUUID bmeServiceUUID('"91bad492-b950-4226-aa2b-4ede9fa42f59");
// BLE Characteristics
#ifdef temperatureCelsius
//Temperature Celsius Characteristic
static BLEUUID temperatureCharacteristicUUID("cbald466-344c-4be3-ab3f-189f80dd7518");
#else
//Temperature Fahrenheit Characteristic
static BLEUUID temperatureCharacteristicUUID("f78ebbff-c8b7-4107-93de-889a6a06d408")
#endif
// Humidity Characteristic
static BLEUUID humidityCharacteristicUUID("ca73b3ba-39f6-4ab3-91ae-186dc9577d99");
//Flags stating if should begin connecting and if the connection 1is up
static boolean doConnect = false;
static boolean connected = false;

//Address of the peripheral device. Address will be found during scanning...
static BLEAddress *pServerAddress;

//Characteristicd that we want to read

static BLERemoteCharacteristic*x temperatureCharacteristic;

static BLERemoteCharacteristic* humidityCharacteristic;
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BLE SH1106 client.ino - 5/2.

//Activate notify

const uint8_t notificationOn[] = {0x1, Ox0};

const uint8_t notificationOff[] = {0x0, 0x0};

//Declaration for an OLED display connected to I2C (SDA, SCL pins)

//OLED display = OLED(21,22,NO_RESET_PIN,0x3C,128,64, false); // SSD1306
OLED display = OLED(21, 22, NO_RESET_PIN, 0x3C, 128, 64, true); // SH1106
//Variables to store temperature and humidity

char* temperatureChar;

char* humidityChar;

//Flags to check whether new temperature and humidity readings are available
boolean newTemperature = false;
boolean newHumidity = false;

//Callback function gets called, when another device's advertisement has been received
class MyAdvertisedDeviceCallbacks: public BLEAdvertisedDeviceCallbacks {
void onResult(BLEAdvertisedDevice advertisedDevice) {
if (advertisedDevice.getName() == bleServerName) { //Check if the name matches
advertisedDevice.getScan()->stop(); //Scan stopped, found what we are looking for

//Address of advertiser is the one we need

pServerAddress = new BLEAddress(advertisedDevice.getAddress());
doConnect = true; //Set 1indicator, stating that we are ready to connect
Serial.println("Device found. Connecting!");
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BLE SH1106 client.ino - 5/3.

//Connect to the BLE Server that has the name, Service, and Characteristics
bool connectToServer (BLEAddress pAddress) {

BLEClient* pClient = BLEDevice::createClient();
pClient->connect(pAddress); // Connect to the remove BLE Server.
Serial.println(" - Connected to server'");

// Obtain a reference to the service we are after in the remote BLE server.
BLERemoteService* pRemoteService = pClient->getService(bmeServiceUUID);
if (pRemoteService == nullptr) {
Serial.print("Failed to find our service UUID: ");
Serial.println(bmeServiceUUID.toString().c_str());
return (false);

}

// Obtain a reference to the characteristics in the service of the remote BLE server.
temperatureCharacteristic = pRemoteService->getCharacteristic(
temperatureCharacteristicUUID);
humidityCharacteristic = pRemoteService->getCharacteristic(humidityCharacteristicUUID);
if (temperatureCharacteristic == nullptr || humidityCharacteristic == nullptr) {
Serial.print("Failed to find our characteristic UUID");
return false;

}

Serial.println(" - Found our characteristics");

//Assign callback functions for the Characteristics
temperatureCharacteristic->registerForNotify(temperatureNotifyCallback);
humidityCharacteristic->registerForNotify(humidityNotifyCallback);
return true;
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BLE SH1106 client.ino - 5/4.

static void temperatureNotifyCallback(BLERemoteCharacteristic* pBLERemoteCharacteristic,
uint8_t* pData, size_t length, bool -isNotify) {

//store temperature value
temperatureChar = (charx)pData;
newTemperature = true;

}

static void humidityNotifyCallback(BLERemoteCharacteristicx pBLERemoteCharacteristic,
uint8_tx pData, size_t length, bool -[isNotify) {
//store humidity value
humidityChar = (char*)pData;
newHumidity = true;

}

void printReadings(){
char msg[20];
display.clear();
display.draw_string(0, 0, "Temperature:");
sprintf(msg,'"%s %cC",temperatureChar,133);
Serial.printf("Temperature: %s ",msg);
display.draw_string(0,10,msg, OLED::DOUBLE_SIZE);
display.draw_string(0,35, "Humidity:");
sprintf(msg,"%s %%",humidityChar,133);
display.draw_string(0,45,msg, OLED: :DOUBLE_SIZE);
display.display();
Serial.printf("Humidity: %s\r\n",msg);
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BLE SH1106 client.ino - 5/5.

void setup() {
display.begin(); //OLED display setup
display.clear();
display.draw_string(4, 12, "BLE Client", OLED::DOUBLE_SIZE);
display.display();
Serial.begin(115200);
BLEDevice::init(""); //Init BLE device
BLEScan*x pBLEScan = BLEDevice::getScan();
pBLEScan->setAdvertisedDeviceCallbacks(new MyAdvertisedDeviceCallbacks());
pBLEScan->setActiveScan(true);
pBLEScan»>start(30); // start the scan to run for 30 seconds.

}
void loop() {

if (doConnect == true) {
if (connectToServer (*pServerAddress)) {
TemperatureCharacteristic->getDescriptor (BLEUUID((uintl6_t)0x2902))->
writeValue((uint8_t*)notificationOn, 2, true);
HumidityCharacteristic->getDescriptor (BLEUUID( (uintl6_t)0x2902))->
writeValue((uint8_t*)notificationOn, 2, true);

connected = true;
} else {Serial.println("Failed to connect to server; Restart your device."); }
doConnect = false;
}
if (newTemperature && newHumidity){ PrintReadings();
newTemperature = false; newHumidity = falsej; }
delay(1000); // Delay a second between loops.
}
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BLE_SH1106_client futasi eredménye

Az altalunk hasznalt OLED SSD1306-SH1106 programkonyvtar szoftveresen
kezeli az 12C kapcsolatot, igy mindegy, hogy a kijelz6t hova koétjiik
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https://github.com/durydevelop/arduino-lib-oled

ESP32 BLE szerver és kliens 3 paraméterrel
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BLE BME280 server3.ino - 4/1.

#include <BLEDevice.h>
#include <BLEServer.h>
#include <BLEUtils.h>
#include <BLE2902.h>
#include <Wire.h>

#include <Adafruit_Sensor.h>
#include <Adafruit_BME280.h>

Adafruit_BME280 bme; // BME280 I2C szenzor
float tempC;

float pressure;

float humidity;

bool deviceConnected = false;

bool oldDeviceConnected = false;

char msg[10];

unsigned long lastTime = 03

unsigned long nextTime = 5000;

// Generated by https://www.uuidgenerator.net/

#define SERVICE_UUID "ecc34a9c-e4f4-1llec-8fea-0242acl120002"
#define TEMPCC_UUID "ecc34cad4-e4f4-11lec-8fea-0242ac120002"
#define PRESSURE_UUID "ecc34dda-e4f4-l1llec-8fea-0242acl120002"
#define HUMIDITY_UUID "ecc34ef2-e4f4-1lec-8fea-0242ac120002"

BLECharacteristicx pTempCharacteristic; b, , , ., ,
BLECharacteristicx pPressCharacteristic; Globdlis valtozdk, hogy értékadaskor

BLECharacteristic* pHumidityCharacteristic; (setValue) elérhessiik!
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BLE BME280 server3.ino - 4/2.

void setup() {

Serial.begin(115200); // Start serial communication
InitBME(); // Init BME Sensor
BLEDevice: :init("ESP32_BME280"); // Create the BLE Device

BLEServer *pServer = BLEDevice::createServer(); // Create the BLE Server
pServer->setCallbacks(new MyServerCallbacks());
BLEService *bmeService = pServer->createService(SERVICE_UUID); // Create BLE Service
pTempCharacteristic = bmeService->createCharacteristic(
TEMPCC_UUID,
BLECharacteristic: :PROPERTY_READ |
BLECharacteristic: :PROPERTY_NOTIFY
)3
pTempCharacteristic->addDescriptor (new BLE2902());
pPressCharacteristic = bmeService->createCharacteristic(
PRESSURE_UUID,
BLECharacteristic: :PROPERTY_READ |
BLECharacteristic: :PROPERTY_NOTIFY
)3
pPressCharacteristic->addDescriptor(new BLE2902());
pHumidityCharacteristic = bmeService->createCharacteristic(
HUMIDITY_UUID,
BLECharacteristic: :PROPERTY_READ |
BLECharacteristic: :PROPERTY_NOTIFY
)3
pHumidityCharacteristic->addDescriptor(new BLE2902());

bmeService->start(); // Start the service
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BLE BME280 server3.ino - 4/3.

//-—— Start advertising —-—-

BLEAdvertising *pAdvertising = BLEDevice::getAdvertising();
pAdvertising->addServiceUUID(SERVICE_UUID);

pAdvertising->setScanResponse(true);

pAdvertising->setMinPreferred(0x06); // that help with iPhone connections -issue
pAdvertising->setMaxPreferred(0x12);

BLEDevice: :startAdvertising();

Serial.println("Waiting a client connection to notify...");

}

//Setup callbacks onConnect and onDisconnect
class MyServerCallbacks: public BLEServerCallbacks {
void onConnect(BLEServer* pServer) {
deviceConnected = true;
}s
void onDisconnect(BLEServer* pServer) {
deviceConnected = false;

}
}s

void initBME() {
if (!bme.begin(0x76)) {
Serial.println("Could not find a valid BME280 sensor, check wiring!");
while (1);
}
}
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BLE BME280 server3.ino - 4/4.

void loop() {
if (deviceConnected) {
if ((millis() - lastTime) > nextTime) {
tempC = bme.readTemperature();
pressure = bme.readPressure() / 100.0;
humidity = bme.readHumidity();
dtostrf(tempC, -6, 1, msg);
//Set temperature Characteristic value and notify connected client
pTempCharacteristic->setValue(msg);
pTempCharacteristic->notify();
Serial.print("Temperature: ");
Serial.print(tempC); Serial.print(" °C");
dtostrf(pressure, -4, 0, msg);
//Set pressure Characteristic value and notify connected client
pPressCharacteristic->setValue(msg);
pPressCharacteristic->notify();
Serial.print(" - Pressure: ");
Serial.print(pressure); Serial.print(" hPa");
dtostrf (humidity,-4, 1, msg);
pHumidityCharacteristic->setValue(msg);
pHumidityCharacteristic->notify();
Serial.print(" - Humidity: ");
Serial.print(humidity); Serial.println(" %");
lastTime += nextTime;
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BLE SH1106 client3.ino - 6/1.

#include "BLEDevice.h"
#include "oled.h"

static BLEUUID bmeServiceUUID("ecc34a9c-e4f4-11lec-8fea-0242ac120002");
static BLEUUID temperature_UUID("ecc34ca4-e4f4-1lec-8fea-0242acl20002");
static BLEUUID pressure_UUID("ecc34dda-e4f4-1lec-8fea-0242acl120002");
static BLEUUID humidity_UUID("ecc34ef2-e4f4-1lec-8fea-0242acl20002");

//Flags stating if should begin connecting and if the connection 1is up
static boolean doConnect = false;
static boolean connected = false;

//Address of the peripheral device. Address will be found during scanning...
static BLEAddress* pServerAddress = NULL;

//Characteristicd that we want to read
BLERemoteCharacteristic* pTempCharacteristic = NULL;
BLERemoteCharacteristicx pPressCharacteristic = NULL;
BLERemoteCharacteristicx pHumidityCharacteristic = NULL;

const uint8_t notificationOn[] = {0x1, 0x0}; // Activate notify
const uint8_t notificationOff[] = {Ox0, 0x0}; // Deactivate notify

//Declaration for an OLED display connected to I2C (SDA, SCL pins)
//OLED display = OLED(21, 22, NO_RESET_PIN, 0x3C, 128, 64, false); // SSD1306
OLED display = OLED(21, 22, NO_RESET_PIN, 0x3C, 128, 64, true); // SH1106
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BLE SH1106 client3.ino - 6/2.

//Variables to store temperature and humidity
char temperatureChar[6];

char pressureChar[6];

char humidityChar[6];

//Flags to check whether new temperature and humidity readings are available
boolean newTemperature = false;

boolean newPressure = false;

boolean newHumidity = false;

void setup() {
//OLED display setup
display.begin();
display.clear();
display.draw_string(4, 12, "BLE Client", OLED::DOUBLE_SIZE);
display.display();
Serial.begin(115200); //Start serial communication
Serial.println("Starting Arduino BLE Client application...");
BLEDevice::init(""); //Init BLE device

// Retrieve a Scanner and set the callback for new device detection
BLEScan*x pBLEScan = BLEDevice::getScan();
pBLEScan->setAdvertisedDeviceCallbacks(new MyAdvertisedDeviceCallbacks());
pBLEScan->setActiveScan(true);

pBLEScan->start(30);
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BLE SH1106 client3.ino - 6/3.

void loop() {
// If the flag "doConnect" 1is true then we have scanned for and found the desired
// BLE Server with which we wish to connect. Now we connect to it
if (doConnect == true) {
if (connectToServer (*pServerAddress)) {
Serial.println("We are now connected to the BLE Server.");
// Activate the Notify property of each Characteristic
pTempCharacteristico>getDescriptor (BLEUUID((uintl6_t)0x2902))->
writeValue((uint8_t*)notificationOn, 2, true);
pPressCharacteristic>getDescriptor (BLEUUID( (uintl6_t)0x2902))->
writeValue((uint8_t*)notificationOn, 2, true);
pHumidityCharacteristic>getDescriptor (BLEUUID((uintl6_t)0x2902))->
writeValue((uint8_t*)notificationOn, 2, true);
connected = true;
} else {
Serial.println("We have failed to connect to the server; Restart your device");

}

doConnect = false;
3
if (newTemperature && newPressure && newHumidity) {
newTemperature = false;
newPressure = false;
newHumidity = false;
printReadings();
}
delay(1000); // Delay a second between loops.

}
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BLE SH1106 client3.ino - 6/4.

static void temperatureNotifyCallback(BLERemoteCharacteristicx pBLERemoteCharacteristic,
uint8_tx pData, size_t length, bool -{isNotify) {
memcpy (temperatureChar, (charx)pData,length); //store temperature value
newTemperature = true;

}

static void pressureNotifyCallback(BLERemoteCharacteristicx pBLERemoteCharacteristic,
uint8_tx pData, size_t length, bool -[isNotify) {
memcpy (pressureChar, (charx)pData,length) ; //store pressure value
newPressure = true;

}
static void humidityNotifyCallback(BLERemoteCharacteristicx pBLERemoteCharacteristic,

uint8_t* pData, size_t length, bool -isNotify) {
memcpy (humidityChar, (charx)pData,length);  //store humidity value
newHumidity = true;

}

void printReadings() {
char msg[20];
display.clear();
sprintf(msg, "T:%s%cC", temperatureChar, 133);
display.draw_string(0, 4, msg, OLED::DOUBLE_SIZE);
sprintf(msg, "P:%s hPa'", pressureChar);
display.draw_string(0, 24, msg, OLED::DOUBLE_SIZE);
sprintf(msg, "H:%s %%", humidityChar);
display.draw_string(0, 44, msg, OLED::DOUBLE_SIZE);
display.display();

¥
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BLE SH1106 client3.ino - 6/5.

//Connect to the BLE Server that has the name, Service, and Characteristics
bool connectToServer (BLEAddress pAddress) {
BLEClient*x pClient = BLEDevice::createClient();
pClient>connect(pAddress); // Connect to the remove BLE Server.
Serial.println(" - Connected to server'");
// Obtain a reference to the service we are after in the remote BLE server.
BLERemoteServicex pRemoteService = pClient->getService(bmeServiceUUID);
if (pRemoteService == nullptr) {
Serial.print("Failed to find our service UUID: ");
Serial.println(bmeServiceUUID.toString().c_str());
return (false);

}

// Obtain a reference to the characteristics in the service of the remote BLE server.
pTempCharacteristic = pRemoteService->getCharacteristic(temperature_UUID);
pPressCharacteristic = pRemoteService->getCharacteristic(pressure_UUID);
pHumidityCharacteristic = pRemoteService->getCharacteristic(humidity_UUID);
if (pTempCharacteristic == nullptr || pHumidityCharacteristic == nullptr ||
pPressCharacteristic == nullptr) {

Serial.print("Failed to find our characteristic UUID");

return false;
}
Serial.println(" - Found our characteristics");
//Assign callback functions for the Characterdistics
pTempCharacteristic->registerForNotify(temperatureNotifyCallback);
pPressCharacteristic->registerForNotify(pressureNotifyCallback);
pHumidityCharacteristic->registerForNotify(humidityNotifyCallback);
return truej;
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BLE SH1106 client3.ino - 6/6.

// Callback function that gets called, when another device's advertisement

// has been received
class MyAdvertisedDeviceCallbacks: public BLEAdvertisedDeviceCallbacks {

void onResult(BLEAdvertisedDevice advertisedDevice) {
if (advertisedDevice.getName() == "ESP32_BME280") { //Check 1if the name matches

advertisedDevice.getScan()->stop(); //Scan stopped, found what we are looking for
pServerAddress = new BLEAddress(advertisedDevice.getAddress()); //Address we need

doConnect = true; //Set 1indicator, stating that we are ready to connect
Serial.println("Device found. Connecting!'");
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A DOIT ESP32 Devkit-1 kartya kivezetései

Csak bemenetek GPIO6 - GPIO11:

lehetnek ® [ ¢ foglalt (SPT flash)

EN (3| GPI023 | [ vsPIMOSI |
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' | [[RTC_&PIO3 |['Sensor VN ][ ADC1CH3 | GPIO39 | '} GPIO1 || UARTOTX |

) [ RTC_GPIO4 || ADC1CHE || GPIO34 | (¥ | GPIO3 || UARTORX |
[RTC_GPIO5 || ADC1CH7 || GPIO3S | | GPIO21 | 12csDA |

[ RTC_GPIOS ][ TOUCH9 |[ ADC1CH4 |[ GPIO32 [ GPI019 | [ vsPIMISO |
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[RTC_GPID6 || DACL |[ ADC2 cHs |[ GPIOZS |
[RTC_GPIO7 |[ DAcz [ ADC2cH9 | [ GPIO26 |
[_RICGPO17 |(  ToucH7 [ ADCz2 cH7 | [ GPIO27 |

| RTC_GPIO16 || HSPICLK [ TOUCHE |( ADCZ CHs || GPIO14 |
[ RTC_GPIDI5 | HSPIMISO |( ToucHs | [ ADC2 CH5 |[ GPIO12 |

[ RIC GPID14 || H5PI MOSI | [ TOUCH4 | [ ADC2 CH4 || GPIO13 |

ESP-WROOM-32

GPIO17 |[ UART 2TX |
| GPIO16 || UART 2 RX |

" GPIO4 |[ ADC2cHo |[ TOUCHO || RTC_GPIO1O |
| GPI02 |[ ADC2¢H2 || TOUCHZ || RIC GRIO12 |
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Forras: randomnerdtutorials.com/getting-started-with-esp32/
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Ellenallas szinkodok

4-band color code I I I ' 10K Ohms + 5%
_ .

5-band color code Dll_ 47.5 K Ohms + 1%
|

6-band color code

276 Ohms = 5%

Multiplier Tolerance
SLV 0.01 SLV = 10%
First Digit Second Digit  Third Digit GLD 0.1 GLD + 5% Temperature

BLK-1
BRN-10

Coefficient

BRN + 1% BRN-100ppm

RED-100 RED 2% RED-50ppm

GRN-100K GRN % 0.5%
BLU-1M

YEL-25ppm

BLU-x0.26%
VIO-10M VIO £0.1%

WHT-9 WHT-9 WHT-9
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