BAO CAO GIUA KI
1. Céc linh kién va cam bién sir dung trong d6 &n
- ESP32: Thu thap dir liéu tir cam bién, giao tiép véi hé théng may chu bang
Mqtt théng qua WiFi va nhan lénh diéu khién theo chiéu nguoc lai

3 ¢ ESP32 WROOM 32 MICRO-C 30PIN CP2102, DEVKIT WIF!

- 5.0 3 banh Gia PaBan 40 Té ca

WiFi Bluetooth

d144.000 - 4154.000

VoucherCla  Giamask  Giam #10k
Shop

Voucher cua Shop

TYPE-C Micro USB

- Cam bién a¢ duc: do céc hat lo litng trong nuéc

Cam bién do do duc cua nudc DFRobot Gravity: Analog Turbidity Sensor For Arduin

Loai: Default Thuadng hiéu: DFRobot
Tinh trang: Con hang Ma san pham: HS0179
Gia ban:

S6 lugng:

MUA NGAY Lién hé Zalo OA Hshop
DE dugc tu van va hé trg ngay!!!

- Cam bién TDS: do tong chat ran hoa tan trong nudc (TDS - Total Dissolved
Solids) gitp x4c dinh chat lugng nudc

Cam bién tong chat ran hoa tan DFRobot Gravity: Analog TDS Sensor/Meter for Ard

Loai: Default Thuong hiéu: DFRobot
Tinh trang: Con hang Ma san pham: HS1472
Gia ban:

S6 lugng
&8
MUA NGAY Lién hé Zalo OA Hshop
D€ dugc tu vén va hd trg ngay!!!



- Cam bién PH

Cam bién do pH DFRobot Gravity: Analog pH Sensor / Meter Kit For Arduino

Loai: Default Thuong hiéu: DFRobot
Tinh trang: Con hang Ma san pham: HS0180
Gia ban:

760.000d

S6 luong
B
MUA NGAY Lién hé Zalo OA Hshop
DE dugc tu van va hé trg ngay!!!

- Cam bién nhiét do

Cam bién nhiét d6 MKE-S15 DS18B20 waterproof temperature sensor

Loai: Default Thuong hiéu: MakerLab.vn
Tinh trang: Con hang Ma san pham: HS1523
Gia ban:

56.000d

Title: Khéng kém cép (Not need cable)

rth‘)ng kém cap (Not need cable)

[ Kém cap MakerEDU XH2.54 - XH2.54 3Wires 20cm cable ]

[ Kém cap MakerEDU XH2.54 - Male Pin 3Wires 20cm cable ]

S6 lugng:

- Module LoRa: truyén dit liéu cam bién dén hé théng may chi tir xa

Module RF SPI Lora SX1278 433MHz Ra-02 Ai-Thinker Breakout

Loai: Default Thuong hiéu: Ai-Thinker +
MakerLab.vn

Tinh trang: Cén hang Ma san pham: Pang cap nhat

Gia ban:

S6 lugng:

8
MUA NGAY Lién hé Zalo OA Hshop
D€ dugc tu van va hd trg ngay!!!




Module Relay 5V: dung dé bat tit may may bom khi céc dit liéu cam bién
vuot ngudong
Mach 2 Relay Opto chon mirc kich High/Low (5/12/24VDC)

Loai: Default Thuong hiéu: Import
Tinh trang: Con hang Ma san pham: HS0998C
__ e Gia ban:
WL op
LynsH. 35.000d
W 3 5
Title: 5VDC

r5VDC ][ 12VDC ][ 24VDC ]

S6 lugng:

8 0

May bom DC 12V: Bom nuéc theo Iénh diéu khién hoac hién dién cua
nguoi dung
Pong cd bom nudc R385 Water Pump 12VDC

Loai: Default Thuong hiéu: Import
Tinh trang: Con hang Ma san pham: HS0439
Gia ban:

GM A!--'!I, 47.000d

S6 lugng
8
MUA NGAY Lién hé Zalo OA Hshop
D€ dugc tu van va hd trg ngay!!!

2. Cac phan mém nén tang sir dung trong d6 an

Ubuntu (Virtual Box)

Cong nghé 40 hda nhe gitp dong goi va trién khai cac tng dung mot céch
doc lap.

Dung dé trién khai cac thanh phan phan mém nhu: MQTT broker, Home
Assistant, Node-RED, InfluxDB, Grafana mot cach tach biét, dé quan ly va
nang cap.

DPam bao hé thdng hoat dong 6n dinh, bao mat va co thé sao luu/phuc hdi
nhanh chéng néu c6 su cd.

HG tro trién khai linh hoat: trén may tinh ca nhan, server mini tai nha hoic
server trén cloud

Node-RED

La mot cong cu lap trinh nho vao kha nang kéo va tha cac thanh phan (goi
1a “nodes™) dé xay dung cac ludng di lidu phuc tap mot cach truc quan.



x | @ Node-RED:Flow 1

% | @ DataExplorer | DATN lyg x I3 DATA sensor-Dashboarc x  +

O R Notsecure 10.0.2.15 *

i debug

WARNING. ple ainer with a volume that is mounted to /data
otherwis the container
LU= (e.q. upgrade to a more rece:
pere Ifyou are using named volumes you can ignore ihis waining.
Double click or see info side panel to learn how to start Node-RED in Docker to save your work
complete
caich
sensor/data debug 1
stal
link in
o function 1 Iygiahao
ik out
-
debug 2
~ function
function
switch

InfluxDB + Grafana

InfluxDB: Co sé dit liéu thoi gian thuc, chuyén dung luu di liéu cam bién.

Grafana: Cong cu hién thi dix liéu tir InfluxDB dudi dang biéu dd.

Luu trit dix liéu thoi gian thuc vé gia tri d6 duc, TDS, nhiét ¢ va do PH.
Phén tich va danh gia xu hudng céc gia tri trén néu vuot ngudng thi tao s&
sbng dugc trong bao 1au.

Grafana gitip nguoi dung d& dang hinh dung théng tin théng qua cac biéu
d6 dong, truc quan.

HA tro Al hoc tir dix liéu lich sir dé dua ra cac dé xuat tdi wu.

Jun s 13:37

x @& Node-RED: Flow 1 x @ DataExplorer| DATN_lyc x | 5 DATA sensor-Dashboarc x | +

QO R MNotSecure 10.0.2.15

MQTT Broker (HiveMQ)

= i [} (& [#] Right Curl

=] i il &[] right i



Két ndi ESP32 vai hé théng may chu Ubuntu (Node-Red, InfluxDB va

Grafana)

ESP32 sir dung MQTT dé giri dit liéu cam bién nhu:

Do duc, TDS, nhiét dg, 6 Ph
Trang thai bom

Ddng thoi ESP32 ciing nhan lénh diéu khién tir Node-RED théng qua

MQTT, vi du: bat/ tit may bom

* Node-RED : Flow 1

hivema.cloud

ORGANIZATIONS
DATN's organiz ~ £ Free #1

Overview Access Management

CLUSTERS OVERVIEW +

Free #1 Connection Details

URL

Port

8883

Websocket Port

Bag4

TLS MQTT URL

TLS Websocket URL
E Documentation &

3. Thi cong mach
- Thi nghiém trén testboard

x @ Data Explorer |DATN_lyc x 3 DATA_sensor - Dashboarc x | @ HiveMQ Cloud

Comprehensive details and statistics for your cluster

3bf13badb4584c769b9f6e2addfdabbd.51.eu hivema.cloud

3bf13badb4584c769b9f6e2ad9fd4bb.s1.eu hivemg.cloud:8883

3bf13badb4584c769b9f6e2ad9fd4bb9.s1.eu hivemq.cloud:8884/maqtt
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4. Phu luc code
- Code Node-Red chuyén dir liéu dang String nhan tir Esp sang Json
hogc cac dang dix liéu pht hep d@é chuyén vao InfluxDB:

1 Ff Nhan dir 1i€u tir msg.payload
2 let inputData = msg.payload;
=3
4 f/ Khoi tao d0i tuong JSON A8 liru ket qua
5 let jsonData = {};
&
7 Jf Split dir 1iéu theo diu phay
8 let entries = inputData.split(’,");
i £/ Duyét tirmg cap key:value
11 entries. forEachientry == {
12 let [key, wvalue] = entry.spliti{':"};
13 if (key && value '== undefined) {
14 J// Chuyén d0i gid tri sang dang s0 néu co thé
15 let numValue = parseFloati{value);
16 jsonData[key.trimi )] = isNaN{numValue) 7 wvalue
7 }
18 F:
20 S/ Gan payload moi la dir Ligu JSON
21 msg.payload = jsonData;
22
23 /7 Trad vé msg di chinh sUa
24 return msg;:
- ry Script cia InfluxDB dé vé biéu do thong qua Grafana

Code Quer

ATN

- Code Esp thu dir liéu tir cAc cam bién dd duc, TDS, nhiét dé va do PH
truyén dir liéu qua Module LoRa



nhanph-lera.inc

1 #include <LoRa.h>

2 #include <DallasTemperature.h>

3 #include <OneWire.h>

a4

5 // Cam bién nhiét do DS18B20

6  #define OME_WIRE BUS 4

7 OneWire oneWire(ONE_WIRE_BUS);

8 DallasTemperature sensors({&onelire);
9

1@ // Cac chadn cam bién khac

11 #deftine TdsSensorPin 32

12 #define analogPin 34 // cam bi&n NTU
13  #define pHSerialBaud 115200

14

15 // LoRa pins

16  #define LORA SCK 18

17 #define LORA_MISO 19

18  #define LORA MOSI 23

19 #define LORA_SS 5

20 #define LORA_RST 14

21 #define LORA DIO® 2

22

23 // Buffer doc serial pH

24  string pH_from_Arduino = "";

25 bool pH received = false;

26

27  // Bién chira dir 1iéu pH

28 float pH value = 7.@; // Mac dinh, sé& cap nhat khi nhan dugc
29

30 // Cac bién cam bién khac

31  float temperature = 25.0;

32 unsigned long lastMeasurementTime = 0@;
33 const unsigned long measurementInterval = 8@@; // ms
34

35  wvoid setup() {

36 Serial.begin(pHSerialBaud);

37 // Kh&i dong cam bién nhiét do

38 sensars.begin();

39
40 // Kh&i tao cam bién TDS
41 pinMode(TdsSensorPin, INPUT);
42 pinMode{analogPin, INPUT);
43
44 // Khéi done LoRa



45
46
a7
43
49
58
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

LoRa.setPins(LORA SS, LORA RST, LORA DIO®);

if (!LoRa.begin(433E6)) {
Serial.println("Khéng thé khai déng LoRa"™);
while (1);

}

Serial.println("LoRa da san sang");

}

void loop() {
// --- 1. boc dir 1iéu pH tir Arduino ---
while (Serial.available()) {
char incomingChar = Serial.read();

if (incomingChar == "\n") {
pH_received = true;
1 else {
pH_from_Arduino += incomingChar;
}

}

if (pH_received) {
// Parse dir 1iéu "pH:x.x"
int index = pH from Arduino.indexOf("pH:");
if (index != -1) {

String pH str = pH _trom Arduino.substring(index + 3]
pH value = pH str.toFloat();

¥

pH_from_Arduino = "";

pH received = false;

¥

// --- 2. bo cac cam bién khac ---

// Nhiét do DS18B20

sensors.requestTemperatures();

float tempRead = sensors.getTempCByIndex(@);

if (tempRead != DEVICE DISCONNECTED C) {
temperature = tempRead;

¥

// TDS
tloat tds
{

int sum = @;

const int SCOUNT = 38;

int buffer[SCOUNT];

for (int i = @; 1 < SCOUNT; i++) {

9.0;



89
ge
91
92
93
94
95
96
97
a8
99
100
101
102
103
104
185
106
187
108
109
11@

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
138
131
132

133
134
135
136
137
138
139
140

buffer[i] =
delay(4@);

}

// Trung vi

int medianval
float voltage
tds = calculateTDS(voltage, temperature);

// NTU

analogRead(TdsSensorPin);

= getMedian(buffer, SCOUNT);

= medianval * (5.0 / 4095.8); // ESP32 12-

float NTU = measureNTU();

// --- 3. Glri dit 1iéu qua LoRa sau khoang interval ---
if (millis() - lastMeasurementTime >= measurementInterval’

lastMeasurementTime = millis();

// Chudn bi payload

string payload = "";

payload += "T:" + String(temperature, 2);
payload += ",TDS:" + String((int)tds);
payload += ",NTU:" + String(NTU >= @ ? NTU :
payload += ",pH:" + String(pH_value, 2);

// Giri qua LoRa
LoRa.beginPacket();
LoRa.print(payload);
LoRa.endPacket();

// Xudt ra Serial dé& kiém tra

Serial.println("Gui:

// Ham trung

vi

+ payload);

int getMedian(int arr[], int n) {
for (int i =@; 1 <n - 1; i++) {

for (int

if (arr[i
int tem
arr[1i]

j

I = =

1+1; J<n; j++) {
> arr[]]) {

= arr[i];

arr[jl;

arr[j] = temp;

}
¥
}

it (n% 2 ==

@) {

return (arr[n/2] + arr[n/2 - 1]) / 2;

} else {

return arr[n/2];

¥
}

// TDS calculation (vi du, ban c6 thé chinh lai theo cam bié&n cla

-1);

ban)
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141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

162
163
164
165

float calculateTDs(float voltage, float temp) {
float compensationCoefficient = 1.8 + ©.82 * (temp - 25.0);
float compensatedvoltage = voltage / compensationCoefficient;
float tds = (133.42 * pow(compensatedvoltage, 3)
- 255.86 * compensatedvoltage * compensatedvoltag
+ 857.39 * compensatedvoltage) * 0.5;

return tds;

}

// Ham do NTU (vi du)

float measureNTU()

int sensorvalue =

{

analogRead(analogPin);

float Um = (sensorvalue / 4095.8) * 5.8; // ESP32 12-bit ADC

if (Um > 5.0) {

serial.println("Canh bdo: Um vugt ngudng Vrefl™);

return -1;

}

float £ = uUm / 5.8;

if (f >= .98 & f <= 1.0) {

return ©.0;
} else {

float NTU = (1.8 - f) * 1eee.e; // vi du, scale phi hop

float NTU =

(1.8 - f) * 1000.8; // vi du, scale phu hgp

return constrain(NTU, @, 10080);

}
1

Code nhan dir liéu tir module LoRa va giri téi hé théng may chi thong

qua Mqtt

#include
#include
#include
#include
#include

/S Pinh
#define
#define
#define
#define
#define
#define

// Thong

<SPTI.h>
<LoRa.h>
<WiFi.h>

<WiFiclientsecure.h>

<PubsubClient.h>

nghia chan GPIO cho module LoRa (theo cdu hinh cda ban)

LORA SCK 18
LORA_ _MISO 19
LORA_MOSI 23
LORA SS 5
LORA_RST 14
LORA_DIO2 2

tin WifFi

const char® ssid = "Ghao"
const char® password = "wacz6966";

>

// Thong tin MQTT (HiveMQ Cloud)
const char*® mgtt_server =

const int mgtt_port =
const char*® mqtt_topic =

S/ Tai k

888

hoan MQTT

const char* mgtt_username
const char® mgtt_password
const char® mgtt clientID

/S MQTT Client bao mat
wWiFiClientSecure espClient;

"3bf1zbadb4s584c769boftee2adofd4abbo.sl.eu.hivemq.cloud™;

35

"sensor/data";

"DATH_LYGIAHAO™ ;
"Lygiahao228";
"ESP32LoRaReceiver™;
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22
232
34
35
36
37
28
29
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a7
43
49
58
51
52
532
54
55
56
57
58
59
60

61
62
63
64
65
66
67
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69
70
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85
86
87
88

89
an

PubSubClient client(espClient);

// Thoi gian giri test
unsigned long lastTest = @;
const unsigned long testInterval = 10eee;

void setup() {
Serial.begin(1152e0);

// K&t ndi WiFi
Serial.print("bang k&t ndi WiFi");
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
¥
Serial.println("\nWiFi d3a k&t néil");
serial.print("pia chi 1IP: ");
Serial.println(WifFi.localIP());

// BS kiém tra ching chi (chi dung dé test)
espClient.setInsecure();

// Cau hinh MQTT server
client.setServer(mqtt_server, mgtt _port);

// Khdi dong LoRa vdi chan dang
serial.println("kh&i ddng LoRa...");
LoRa.setPins(LORA_SS, LORA RST, LORA DIO@);

Serial.println("Khdi ddong LoRa that bail™);
while (true);

¥

Serial.println("LoRa d3 kh&i dong”);

¥

void loop() {
if (!client.connected()) {
reconnectMQTT();

¥
client.loop();

// Kiém tra gdéi LoRa nhan dugc

int packetSize = LoRa.parsePacket();

it (packetsize » @) {
serial.print("Nhan goi LoRa, kich thudc: ");
Serial.println(packetsize);
String receivedData = "";

while (LoRa.available()) {
receivedData += (char)LoRa.read();

¥

Serial.print("nNgi dung: ");
Serial.println(receivedData);

// Gl dir 1iédu 1é&n MQTT
if (client.publish({mgtt topic, receivedData.c _str())
serial.println("Gori dir liéu lén MQTT thanh céng");
Y eles £
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a4
95
96
97
a8
a9
100
191
192
183
lo4
185
106
1a7
108
149

h

e

Serial.println("Glri dir 1iéu MQTT that bai");
h
}

v void reconnectMQTT() {

N

v

while (lclient.connected()) {

Serial.print("bang két néi MQTT...");

if (client.connect(mgtt clientID, mqtt username, mqtt password)) {
Serial.println("K&t ndi MQTT thanh cong");

} else {
serial.print("That bai, ma 1&i: ");
Serial.println(client.state());
Serial.println("Thir 1lai sau 5 gidy");
delay(5000);



