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BAO CAO BAI TAP LON IOT VA UNG DUNG

1. Muc dich va yéu cau hé thong

1.1. Muc dich

bé tai xay dung mot hé thong IoT don gian dung ESP32 va cam bién DHT11 dé giam sat

nhiét dj, d6 am moi trwong. Dit liéu sau khi thu thap dugce giti 1én nén tang ThingSpeak va

hién thi tri'c quan trén web bang nhiéu dang biéu do khac nhau nhw line chart, bar chart, pie

chart va doughnut chart.

Hé thong c6 thé ng dung trong phong hoc, phong lam viéc, phong mady tinh, nha thong

minh hodc khu vurc can theo d6i nhiét do va do am thwong xuyeén.

1.2. Yéu cau chitc nang

St dung ESP32 lam bo xtt ly trung tam.

St dung cam bién DHT11 dé thu thap hai dai lwvgng méi truong: nhiét d6 va dé am.
Gui dit lieu 1én ThingSpeak thong qua WiFi.

Hién thi dit liéu cam bién trén web bang nhiéu dang biéu do.

Canh bao khi nhiét do vugt ngwdng cau hinh, vi du 35 d6 C.

Cho phép demo bang dit lifu mau khi chwa c6 phan cing hodc chwa c6 channel
ThingSpeak that.

1.3. Yéu cau phi chitc nang

Heé thong c6 chi phi thap, dé lap dat véi bo kit co ban ¢6 DHT11.
Chu ky gui dit liéu 1én ThingSpeak khoang 20 gidy/lan dé phu hgp gigi han nén tang.
Web dashboard dé quan sat, chay duwgc trén trinh duyét.

Cau tric chuwong trinh r6 rang, dé mé rong thém cam bién hodc canh bao.

2. Pac ta quy trinh

Quy trinh hoat dong cua hé thong dugc mo ta nhw sau:



1. ESP32 khai dong va két n6i vao mang WiFi.

2. Cam bién DHT11 do nhiét d6 va do am moi trwong.

3. ESP32 doc dit liéu tir chan DATA cta DHT11.

4. ESP32 kiém tra dir liéu hop 1€, loai bo treong hgp cam bién doc 16i.

5. ESP32 so sanh nhiét do v6i ngudng canh bao, vi du 35 do C.

6. Néu nhiét do vuot nguwdng, hé thong bat LED canh bao va dat alert_state = 1.
7. ESP32 gtti dit liéu nhiét do, do am, trang thai canh bao 1én ThingSpeak.

8. Web dashboard goi API ctia ThingSpeak dé lay di liéu.

9. Dashboard xt ly di¥ liéu va hién thi bang nhiéu biéu do.

10.Nguoi dung theo doi trang thai moi trvong qua trinh duyét.

3. Pac ta mo hinh mién

Thuc thé Vai tro

Theo do6i nhiét do, do0 am va trang thai canh bao trén

Nguoi dung
web
Moi treong ~ N
. Khong gian can giam sat nhiét do va do am
phong
Cam bién L
Do nhiét do va do am
DHT11
Thu thap di¥ liéu, x 1y canh bao va gwri di liéu 1én
ESP32
cloud
ThingSpeak Neén tang IoT Iwu trit dit liéu theo thoi gian

Web dashboard Giao dién try'c quan héa dir liéu cam bién
LED céanh bao Thiét bi bao trang thai nhiét do cao tai cho

DHT11 dwoc két noi truc tiép vai ESP32. ESP32 doc dit liéu tit DHT11, x& ly trang thai
canh bao, guri di liéu 1én ThingSpeak. Ngwoi dung truy cap dashboard web dé xem dir liéu
da dugc tryc quan hoa.



4. Pac ta mo hinh thong tin

Channel ThingSpeak dwgc cau hinh véi 3 field:

) o Kiéu dir . .

Field Tén dir lieu N Y nghia

liéu
Field o .
) temperature_c Float Nhiét do do dugc, don vi do C
Field humidity_percen , . .
5 ¢ Float b0 am twong doi, don vi phan tram
Field 0: binh thwong, 1: canh bao nhiét do
) alert_state Integer

cao

Vi du mot ban ghi dit liéu:

{
“created at": "2026-10-03T10:30:00Z2",

"fieldl": "31.5",
"field2": "68.0",
“field3": "0"

5. Pac ta dich vu

Dich vu Loai Pau vao Pau ra Mo ta

Poc Thict bi Tin hiéu DATA tr Nhiét do, ESP32 doc dit lifu cam

iét bi

DHT11 " DHTI11 do am bién

Xw ly R L So sanh v@i ngudong nhiét
) . Cuc bo Nhiét do hién tai alert_state R

canh bao do cao

Gui dit REST/ Write APl Key, ESP32 guwi dir liéu lén

Entry ID

liéu HTTP field1, field2, field3 ThingSpeak



Lay divr REST/ Channel ID, Read JSON Web dashboard doc dit liéu

lieu HTTP API Key feeds tt ThingSpeak

Tryc quan o . Hién thi line, bar, Dpie,
. Web Dir lieu JSON Biéu do

hoa doughnut chart

Endpoint gui dit liéu lén ThingSpeak:
https://api.thingspeak.com/update?

api key=WRITE API KEY&fieldl=31.5&field2=68.0&field3=0
Endpoint doc dit liéu tir ThingSpeak:

https://api.thingspeak.com/channels/CHANNEL ID/feeds.json?
api_ key=READ API KEY&results=100

6. Pac ta cap do IoT
Hé thong thudc mo hinh IoT trong do thiét bi cam bién két noi trye tiép 1én cloud:
* Thiét bi IoT: ESP32 va cam bién DHT11.
» K&t n6i mang: WiFi.
* Neén tang IoT: ThingSpeak.
« Ung dung: Web dashboard hién thi d¥ liéu.

ESP32 khong can may chu trung gian cuc bo. Thiét bi gtti dir liéu truc tiép 1én ThingSpeak,
sau d6 web dashboard lay dir liéu ttr cloud dé hién thi cho ngudi dung.

7. Pac ta ché do xem chirc nang

Nhom chirc L
y Chirc nang
nang

Thu nhan dir .
lig Poc nhiét do va do am tr DHT11
iéu

Xu ly dit lieu Kiém tra dir liéu hop 1€, xac dinh canh bao nhiét do cao



Truyén thong Két ndi WiFi va giti HTTP request 1én ThingSpeak

Luu triv ThingSpeak lwu dit liéu theo thoi gian

Dashboard vé line chart, bar chart, pie chart, doughnut

Truc quan hoa
chart

Canh bao LED bat khi nhiét do vuot ngudng

8. Pac ta ché do xem hoat dong

8.1. Thiét bi sit dung
* ESP32 DevKit.
* Cam bién nhiét do, do am DHT11.
* LED canh bao.

* Day noi, breadboard, nguén USB.

8.2. So do noi chan

Chan linh

Linh kién N Chan ESP32
kién
DHT11 VCC 3.3V hoac 5V tuy module
DHT11 GND GND
DHT11 DATA GPIO 4
LED céanh GPIO 2 qua dién trd han
] Anode .
bao dong
LED canh
) Cathode GND
bao

8.3. Phan mém st dung

* Arduino IDE dé 1ap trinh ESP32.

* Thu vién DHT sensor library va Adafruit Unified Sensor.



* ThingSpeak dé lwu dit liéu IoT.

* HTML, CSS, JavaScript va Chart.js dé xay dung dashboard.

9. Tich hgp thiét bi va thanh phan

1. Két n6i DHT11 v&i ESP32 theo so do chan.

2. Két n6i LED canh bao vGi GPIO 2.

3. Tao channel ThingSpeak tén DHT11 ESP32 Monitor.

4. Bat 3 field: temperature_c, humidity_percent,alert_state.
5. Lay Write API Key va dién vao chwong trinh ESP32.

6. Nap code vao ESP32 bang Arduino IDE.

7. M@ Serial Monitor toc do 115200 dé kiém tra dit liéu.

8. Kiém tra dir liéu xuat hién trén ThingSpeak.

9. M¢ file dashboard, nhap Channel ID va Read API Key dé xem biéu do.

10. Phat trién itng dung

10.1. Chwong trinh ESP32

Chuong trinh ESP32 thye hién cac nhiém vu: két néi WiFi, khdi tao DHT11, doc nhiét do
va do am, kiém tra nhiét do vugt nguong, bat LED canh béo, gtti dit liéu 1én ThingSpeak
theo chu ky 20 giay.

#include <WiFi.h>
#include <HTTPClient.h>
#include "DHT.h"

#define DHT PIN 4
#define DHT TYPE DHT11

Field 1: temperature c
Field 2: humidity percent
Field 3: alert state



10.2. Web dashboard

Web dashboard doc dir liéu tit API ThingSpeak va hién thi cac thong tin:

L[]

Nhiét do hién tai.

D06 am hién tai.

Trang thai canh bao.

Thoi diém cap nhat gan nhat.

Cac biéu do dugc st dung gom:

Line chart: biéu dién nhiét do va d6 am theo thai gian.

Bar chart: biéu dién 12 mau nhiét do gan nhat.

Pie chart: ty 1€ trang thai binh thuong va canh bao.

* Doughnut chart: phan b6 nhiét do thap, trung binh, cao.

Két qua thuc nghiém du kién

Khi hé thong hoat dong, ESP32 doc duwgc nhiét do va do am tr DHT11. Vi dy, néu nhiét do
la 31.5 do C va do am la 68%, dir liéu sé dwoc giri 1én ThingSpeak vao field1 va field2. Néu
nhiét do 16n hon hodc bang 35 do C, field3 duwgc dat bang 1 va LED canh bao bat.

Trén dashboard, ngudi dung c6 thé quan sat xu hwdng nhiét do, do am theo thoi gian, s6
mau canh bao va ty 1é cac mic nhiét d6. Piéu nay giup ngwoi dung danh gia diéu kién moi

treong trong phong mot cach truc quan.

Két luan

Bai thuwe nghiém da xay dung dwgc mot hé thong IoT don gian dung ESP32 va DHT11. Hé
thong dap tng yéu cau thu thap dir liéu cam bién, gti dit liéu Ién nén tang ThingSpeak va
hién thi di¥ liéu trén web bang nhiéu loai biéu do. Dé tai c6 thé md rong thém cam bién anh
sang, cam bién khi gas, coi canh bao, giti thong bao Telegram hodc diéu khién quat ty dong
khi nhiét do vuot ngudng.

Phu luc: Cau hinh ThingSpeak

Cau hinh channel dé xuat:



Thong tin

Channel

name
Field 1
Field 2

Field 3

Gia tri

DHT11 ESP32

Monitor
temperature_c
humidity_percent

alert_state
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