JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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MiHicTepCTBO OCBITU | HaAYKM YKPATHU

XApKiBCbKMNA HALLIOHAABHUM YHIBEPCUTET PAAIOEAEKTPOHIKM

Kadoeapa (EAEKTPOHHMX OBYUCAIOBAABHUX MALLIMHY)

KBaAidpikaLLiMHO poBoTa Ha TEMY:

(PO3p0BKA AAFOPUTAMY POBOTU TA CUCTEMM OMAHAMBUX PALLIM AAS
B0pPOTEOU 3 BOPOXKMMU CTRYKTYPAMMU TA 3AXMUCTY BIMCbKOBUX OB’ €KTIB)

BukoHas: 1. pynu cnm-22-4 LllamaHoB A.O.

KepiBHUK: CT. BUKA. COpOKIHA. P.

AKTYOABHICTb MPOOAEMM

> Yepes TexHiYHWM NPOrpec BEAEHHS BiMHU, TA >KArY KOXKHOI 31 CTOPIH
36iAbLLIYBATM CBOI LLIQHCK HA MEPEMOTY 3 CYTNPOTUBHUKOM, BCE
BiAbLLIE BUKOPUCTOBYIOTECH CUCTEMU AAT BUSBAEHHS
MICLLE3HOXOAXKEHHS BIMCBKOBUX HA AiHIl 3iTKHEHHS TA B TAMGOKOMY
TUAY.

AAS LLbOro BOPOT BUKOPUCTOBYE ccTtemm PEB, PE3 T1a iHLLI po3pobki
AAS OTPUMAHHS IHGOOPMALLITTIPO MICLLE3HOXOAXKEHHS LLIAEM Yi
CKYMYEHHS 0COBO0BOro ckAaay 3CY.

Hepes e € BeAnka notpeba B CUCTEMAX, 9Ki © BBOAUAU
CYMPOTUBHUKA B OMAHY, 3MYLLIYIOYU BUTPAYATM YaC/Boenpunacu 1a
CBOIO YBAry HA APIKTUBHI LLIAI, MPOMNYCKAYM NPU LLLOMY PEAAbLHI.




MeTa Ta 30A0MI

> Po3pobka NpUCTPOIO AAS rEHEPALLIT OMAHAMBMX paaio Ta Wi-Fi
CUIHOAIB, AAS 3AXUCTY BIMCbKOBMX O6'EKTIB TA 0COBOBOro ckaaay 3CY
BiA crctem PEB, PE3 Ta iHLLIMX CUCTEM PO3BIAKM.

AOCAIAKEHHS HOMKPALLLMX BAPIGHTIB AAS PO3MILLLEHHS MPUCTPOIB, LLLOO
BOHM NOBTOPIOBAAM 3BM4YHI AAS SCY PO3MILLLEHHS HO MO3MULLISIX

IM MaKeTy NPUCTPOIO AAS TECTYBAHHS TA MOAIMLLIEHHS AATOPUTAIB
reHepaLLi AQHUX.

[TOPIBHAHHSA ICHYOYMX

TEXHOAOTIM OMAHAMBUX PALLIM

Hapasi, He 6yAO 3HAMAEHO >XXOAHMX MPUCTPOIB HA NPOCTOPAX
iHTepHeTy, 9Ki 6 MOBTOPIOBAAU TEMY MOTO AUMNAOMY, ABO ByAn 6
CXOXXi Ha HboTO. [poTe, B icTOPIl € AEKIABKA MPUKATAIB,

KOAM BUKOPUCTOBYBAAM OMAHAMBI AQHI AAS BBEAEHHS CYMPOTUBHMKA B
OMAHY:

» Burcaaka B HopmaHaii.
» B'eTHOMCBKA BIMHA

» BilHa B Ipaky
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PYHKLLIOHAABHO-MPUHLMMOBAO
cXema

AKICTb CUTHAAY PAAIO
MOAYASA 433MI'L, BIAHOCHO BIACTQHI
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AKICTb CUTHOAY WiI-
FI BIAHOCHO BIACTQHI BIA pOYyTEPY

Maximum Range

M Built-in Antenna  m External Antenna

ESP-NOW

BAOK
cxema poboTH
cUcTemm

v

BuSip peauin
MASTER/SLAVE
RADIO/WIFI
y mikai

MASTER




[TOPIBHAHHA MPOTPAMOBAHMX

NAQTAOOPM

Arduino
MNepesaru:

MNpocTota
BUKOPUCTAHHS

Ay>Xe BeAMKA
NOLLUMPEHHICTb

BeAnka cniAbHOTA
HeAOAIKU:

» MaAeHbKa
MOTY>KHICTb

» BiacyTHICTb BOYAOB
AHUX MOAYAIB

ESPS2 STM32

Nepesaru: MNepesaru:

» MaAaa uiHa » LUnpokuit BUGip

» Bucoka KOHTPOAEPIB

NPOAYKTUBHICTb oKD

Husbke NPOAYKTUBHICTb
€HeprocnoXmMBaHH

MNpocTtota
9

BUKOPUCTAHHS
baratodpyHKLLiOHA HeAOAIKH:
AbHICTb '
. » LliHa
HeAoAiKu:
> BiAcyTHICTb BOYAOB

» BiacyTtHicTb Wi- QHUX MOAYAIB

Fl 8L,

[TOPIBHAHHSA PAAIO MOAYAIB 433 MI'LL

FST000A + MX-RM-5V
MNepesaru:

> AeLleBnsHa

» [pocTtora npu poBorTi

» KoMnakTHICTb

HeAoAiKu:

» MAaAEHbKA NOTY>KHICTb

Si4432

MNepesaru:

» YHIBEPCAAbHUIN MOAYAb
> Bucoka noTy>xHicTb

> YyTAMBUIM NPUMAMAY
HeAoAiku:

» LiHa




[lepeBaru LIEl CUMCTEMM
OMAOHAMBUX PALLIM

LLIBUAKICTb HOAQLLITYBAHHS

EKOHOMHICTb pecypciB

MOo>XAMBICTE ABTOHOMHOTPOBOTH
SHUXKEHHS PU3MKIB AAT OCOBOBOTO CKAQAY
3HMKEHHS PU3MKIB AAS BIMCBKOBKX OB'EKTIB
EdoekTMBHICTE NPOTU PI3HUX TUMIB 3ArPO3

MO>XAMBICTE MOBTOPHOIO BUKOPUCTAHHS

MicuU BUKOPUCTAHHA NPUCTPOIB

1. 3aXUCT BIMCbKOBUX HA > 2. 3axuct cuctem o
MO3MnLLISX

> 4. 3aXUCT BADKAUBUX
oB'exTiB

=,




[1AQH PO3BUTKY TA
MNOKPALLLEHHA CMCTEMM OMAHAMBMX

PALLIM

AO MOXXAMBUX MOKPALLLEHb MOXHA BIAHECTU:
1. AOACQBQAHHS 6€3NPOBIAHOI3APIAKU, AAT 3GIAbLLIEHHS
BOAOTO3AXMCTY.

2. AOACBAHHS CIM KOPTOK 3 BUXOAOM AO IHTEPHETY, AAS LLLE OAHIET
MOXXAMBOCTI IMITALLIT CUTHAAIB

3. AoAQBAHHS BIOMIMIKPII, HEMPOMEPEXK ABO LLITYSHOTO iIHTEAEKTY
AAS NOKPALLLEHHS AATOPUTMIB rEHEPALLITLLITYYHUX CUTHAAIB
CMIAKYBQHHS.

PO3LLIMPEHHS 3ACTOCYBAHHS AAS 3AXMCTY IHLLIMX BUAIB CUCTEM, LLIAEW.

BiaAeonpe3eHTtauis pobotn

NPUCTPOS

AL UL d
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BMCHOBKM

» BiMCbKOBI 30XMLLLAKOTL HAC BiA BOPOTA. | MM MAEMO 3AXULLLATH X,
MPUAYMYIOYM HOBI CUCTEMU AAS LLBOTO. LIS cucTema oMAHAMBUX
PALLIM € YHIKAABHUM MPOAYKTOM, SKMM MOXKE 30EperT >XXUTTS
BIMCbKOBMX.

ICHY€E 3HQYHUIN MOTEHLLIAA AAS BAOCKOHOAEHHS CUCTEMM LLIASXOM
IHTErpALLii MepeAOBUX TEXHOAOTIM, MIABULLLEHHS PEAAIZMY TA OOMAHY,
PO3LLUMPEHHS cdoepr 3ACTOCYBAHHS TA BIANOBIAQABHOTO
BUMKOPUCTAHHS.

CrctemMa OMAHAMBUX PALLIM MOXKE CTATU LLIHHUM IHCTRYMEHTOM AAS
BiIMMICbKOBUX, OPraHiB 6e3nekm 1a IHLLIMX OPraHi3dLLiM, SKi NPArHyTb
3AXUCTUTM CBOIT OB'EKTU TA OCOBOBUIM CKATA.
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JIOIATOK B KOJ [IPOEKTY

#include <Arduino.h>
#include <SPI.h>
#include <Wire.h>
#include <Adafruit GFX.h>
#include <Adafruit SSD1306.h>
#include <iostream>
#include <WiFi.h>
#include "esp random.h"
#include <Preferences.h>
#include <Gyver433.h>
#include <Preferences.h>
#include <INA226 WE.h>
#define SCREEN _WIDTH 128
#define SCREEN_ HETIGHT 64
#define OLED MOSI 23
#define OLED CLK 18
#define OLED DC 16
#define OLED CS 5
#define OLED RESET 17
#define KEYBOARD OUT 2
#define RECIEVER RADIO PIN 32 // GPIO pin for radio module
#define SENDER RADIO PIN 35 // GPIO pin for radio module
#define RADIO FREQUENCY 433.92 // Frequency in MHz
using namespace std;
const char *ssid[7] = {"1", "2", "3", "4", "5", M"e", "I"};
const char *password = "20142024";
String clientIPs([8];
String currLocallIP;
uint8 t queryCount = 0;
String masterSlaveAction;
String radioWifiAction;
Adafruit_SSDl306 display(SCREEN_WIDTH, SCREEN_HEIGHT,
OLED_MOSI, OLED_CLK, OLED_DC, OLED_RESET,
OLED CS);
WiFiServer server (80);
Gyver433 TX<SENDER RADIO PIN> tx;
Gyver433 RX<RECIEVER RADIO PIN, 64> rx;
Preferences preferences;
void TextDisplay(String data)
{
display.clearDisplay();
display.setTextSize (2);
display.setTextColor (SSD1306 WHITE) ;
display.setCursor (5, 28);
display.println(data);
display.display();
}
void WiFiEvent (WiFiEvent t event)
{
switch (event)
{
case WIFI_EVENT_STA_DISCONNECTED:
if (!clientIPs[0].isEmpty())
{
if (currlocallIP.equals(clientIPs[0]))
{
TextDisplay ("MASTER") ;
delay (1000) ;
preferences.putString ("masterSlave", "MASTER");
}

else



TextDisplay ("SLAVE") ;
delay (1000) ;
preferences.putString ("masterSlave", "SLAVE");
}
preferences.putString ("radioWwifi", "WIFI");
esp_restart();
}
break;
}
}
String getAction(uintl6 t action)
{
if (action <= 99)
{
return "LEFT";
}
else if (action >= 100 && action <= 300)
{
return "TOP";
}
else if (action >= 300 && action <= 500)
{
return "BOTTOM";
}
else if (action >= 550 && action <= 700)
{
return "RIGHT";
}
else 1f (action >= 1000 && action <= 1200)
{
return "OK";
}
else
return "DEFAULT";
}i
String getKey (String action)
{
return action.substring (0, 2);
}i
String getValue (String action)
{
return action.substring(3);
}i
String getSampleProcessData ()
{
long rand = random(7) ;
if (clientIPs[rand].isEmpty())
{
return getSampleProcessDatal() ;

}

String resData = clientIPs[rand];

return resData.substring(random(resData.length())) +

étring processMasterCommand (String key, String action)
{ if (key.equals("IP"))
{ bool isNew = true;
for (int i 0, 1 < 8; 1i++)
{ if (clientIPs[i].equals(action))

{

isNew = false;
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break;

if (1isNew)
{ for (int i = 0; i < 8; i++)
{ if (clientIPs[i].isEmpty())
{ clientIPs[i] = action;
break;

}
}
else if (key.equals("GT"))
{
String ips "IG:";
for (int 1 = 0; 1 < 8; 1i++)

{

if (!'clientIPs[i].isEmpty())
{
ips += clientIPs[i] + ":";
}
}
return ips + ";";
}
else if (key.equals("DT"))
{

return getSampleProcessDatal();

}

return "";
}i
String processSlaveCommand (String key, String action)
{
if (key.equals("IG"))
{
for (int 1 = 0; 1 < 8; i++)

{

String ipAddress = action.substring (0, action.indexOf(':"'));

TextDisplay ("IP");

delay (3000) ;

TextDisplay (ipAddress) ;
delay (3000) ;

if (!ipAddress.isEmpty())
{
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for (int i = 0; i < 8; i++)
{
if (clientIPs[i].isEmpty() || clientIPs[i].equals(ipAddress))
{
clientIPs[i] = ipAddress;
break;
}
}
action.remove (0, action.indexOf(':') + 1);
}
else
{
break;

}
}
}
else if (key.equals("GT"))
{



String ips = "IG:";

for (int i 0; i < 8; i++)

{
if (!clientIPs[i].isEmpty())
{

ips += clientIPs[i] + ":";
}
}
ips.remove (ips.length() - 1);
return ips;
}
return "";
}i
void isr ()
{
rx.tickISR();
}
void setup ()
{
pinMode(KEYBOARD_OUT, INPUT) ;
if (!display.begin(SSD1306 SWITCHCAPVCC))
{
Serial.println(F("SSD1306 allocation failed"));
for (;7)
}

preferences.begin("storeSettings", false);

String masterSlaveStored = preferences.getString("masterSlave");

String radioWifiStored = preferences.getString("radioWifi");

display.clearDisplay ()
display.display();
TextDisplay ("BDS") ;

delay (3000) ;

bool isActionSetted = false;
int cursor = 0;

if (!masterSlaveStored.isEmpty() && !radioWifiStored.isEmpty())

{
TextDisplay ("Clear old config?");
int count = 0;
while (count < 100)
{
uintlé_t val = analogRead(KEYBOARD OUT) ;
String value = getAction(val);
if (value.equals ("OK"))
{
TextDisplay ("") ;
masterSlaveStored = "";
radioWifiStored = "";
preferences.clear();
delay (1000) ;
break;
}
delay (100);
count++;
}
masterSlaveAction = masterSlaveStored;
radioWifiAction = radioWifiStored;
}
if (masterSlaveAction.isEmpty () && radioWifiAction
{
String masterSlaveMenu[2] = {"MASTER", "SLAVE"};
String radioWifiMenul[2] = {"RADIO", "WIFI"};
String currentMenu[2];

String defaultAction "DEFAULT";

.isEmpty ())
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int currentPos = 0;

isActionSetted = false;
while (!isActionSetted)
{

}
if
{

if (currentPos == 0)

{

currentMenu[0] = masterSlaveMenu[O0];
currentMenu[l] = masterSlaveMenul[l];
}
else
{
currentMenu[0] = radioWifiMenu[O0];

currentMenu[1l] radioWifiMenu[1l];

}
TextDisplay (currentMenu[cursor]) ;
uintl6é t val = analogRead(KEYBOARD OUT) ;
String value = getAction(val);
if (value.equals(defaultAction))
{
delay (150);
continue;
}
defaultAction = value;
if (value.equals ("OK"))
{
if (currentPos == 0)
{
masterSlaveAction = currentMenu[cursor];
currentPos++;
cursor = 0;
delay (150);
}
else
{
radioWifiAction = currentMenu[cursor];
isActionSetted = true;
}
}
else if (value.equals ("LEFT"))
{
cursor -= 1;
}
else if (value.equals ("RIGHT"))
{
cursor += 1;
}
if (cursor > 1)
{
cursor = 0;
}
else i1f (cursor < 0)
{
cursor = 1;
}
delay (150);

(radioWifiAction.equals ("WIFI"))

Serial.begin(115200);
if (masterSlaveAction.equals ("MASTER"))

{

uint8 t rand = random(0, 7);
WiFi.mode (WIFI AP);



107

TextDisplay (ssid[rand]);
WiFi.softAP(ssid[rand], password);
server.begin () ;
}
else if (masterSlaveAction.equals ("SLAVE"))
{
WiFi.mode (WIFI_ STA);
WiFi.onEvent (WiFiEvent) ;
bool isConnected = false;
for (int 1 = 0; 1 < 7; 1i++)
{
TextDisplay ("Connect to");
TextDisplay(ssid[i]);
delay (100);
int counter = 0;
WiFi.begin(ssid[i], password);
while (counter < 100)
{
if (WiFi.status () == WL_CONNECTED)
{
isConnected = true;
break;
}
delay (100);
counter++;
}
if (isConnected)
{
break;
}
}
if (isConnected)
{
WiFiClient client;
if (client.connect ("192.168.4.1", 80))
{
TextDisplay ("SEND LOCAL IP");
currLocalIP = WiFi.localIP() .toString();
String localIP = "IP:" + currLocallIP + ";";
TextDisplay(locallIP);

client.print (locallP);
delay (100);
client.stop();

}
}
else
{
esp restart();
}
}
else if (radioWifiAction.equals ("RADIO"))
{
Serial.begin (9600);
attachInterrupt (0, isr, CHANGE) ;
if (masterSlaveAction.equals ("MASTER"))
{
String helloWal = "GTVAL;";
TextDisplay (helloWal) ;
delay (3000) ;
}
else if (masterSlaveAction.equals ("SLAVE"))
{
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uint64 t chipId = ESP.getEfuseMac();
String id = "IP:" + String(chipId, HEX);
TextDisplay (id) ;
delay (3000) ;
tx.sendData (id) ;
}
}
else
{
esp_restart();
}
preferences.putString ("masterSlave", masterSlaveAction);
preferences.putString("radioWifi", radioWifiAction);
}
void loop ()
{
if (radioWifiAction.equals ("WIFI"))
{
if (masterSlaveAction.equals ("MASTER"))
{
uint8 t nums = WiFi.softAPgetStationNum() ;
TextDisplay (to string(nums).c_str());
WiFiClient client = server.available();
if (client)
{
TextDisplay ("accepted");
String res = client.readStringUntil(';"');
if (!'res.isEmpty())
{
String key = getKey(res);
String value = getValue(res);
String processRes = processMasterCommand (key, wvalue);
client.flush{();
client.println (processRes) ;
}
client.stop();
}
}
else if (masterSlaveAction.equals ("SLAVE"))
{
WiFiClient client;
if (client.connect("192.168.4.1", 80))
{
if (queryCount == 10)
{
client.flush{();
client.print ("GT;");
queryCount = 0;
}
else
{
client.flush{();
client.print ("DT;");
}
String res = client.readStringUntil(';"');
if (!'res.isEmpty())
{
String key = getKey(res);
String value = getValue(res);
String processRes = processSlaveCommand (key, value);
client.flush{();
client.println (processRes) ;
}

else
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{
TextDisplay ("EMPTY") ;
}
client.stop()
}
queryCount++;
delay (random (500, 2000));
}
}
else if (radioWifiAction.equals ("RADIO"))
{
if (masterSlaveAction.equals ("MASTER"))
{
if (rx.gotData())
{
String res;
rx.readData (res) ;
TextDisplay ("res");
delay (3000) ;
TextDisplay (res);
delay (3000) ;
String key = getKey(res);
String value = getValue(res);
String processRes = processMasterCommand (key, wvalue);
tx.sendData (processRes) ;
}
}
else if (masterSlaveAction.equals ("SLAVE"))
{
if (queryCount == 10)
{
tx.sendData ("GT;");
queryCount = 0;
}
else
{
tx.sendData ("DT;");
}
if (rx.gotData())
{

String res;

rx.readData (res) ;
TextDisplay ("res");

delay (3000) ;

TextDisplay (res);

delay (3000) ;

String key = getKey(res);

String value = getValue (res);
String processRes = processSlaveCommand (key, value);
tx.sendData (processRes) ;
}

}

queryCount++;

delay (random (500, 2000));

}



