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Tom tat

Ngay nay khoa hoc ki thudr dd c6 nhing phét trién vieot bdc, ddac biét la linh vuc
g dung cdng nghé 10T. Hién nay, 10 dp trieng dwroc sir dung réng rdi dé ap tring gia
cam quy md cong nghiép. Tuy nhién, véi phirong phdp thii cong thi nhiét dé khéng dwoc
gidm sdt va diéu chinh linh hogt. Nghién cizu nay nham thiét ké, thi céng hé thong on
dinh nhiér dé cho 10 dp triing gia cam ing dung 10T. Hé thong nay siz dung vi diéu
khién hién dai STM32, ¢6 kha ndng tw déng diéu chinh va hién thj nhiér dé thoi gian
thuee. Dé tai nay givip ndng cao ndng sudt cua 10 ap trieng, gilp on dinh nhiét dé tir do
dam bao ty 16 triing no cao, givip tang nang sudt Va chat leong tricng diroC sdn Xudt ra.
Tir khoa: 10T, STM32, hé théng dp trieng, tw déng diéu khién
Abstract

DESIGNING OF A STABLE TEMPERATURE SYSTEM USING STM32

Today science and technology have made great developments, especially in the
field of 1oT technology application. Currently, incubators are widely used to incubate
poultry eggs on an industrial scale, however, with manual methods, the temperature is
not monitored and adjusted flexibly. This study aims to design and construct a stable
temperature system for poultry incubators using IoT. This system uses modern STM32
microcontroller, capable of automatically adjusting and displaying real-time
temperature. This topic enhances the productivity of the incubator, helps stabilize the
temperature, thereby ensures a high hatching rate, increases the productivity and
quality of eggs produced.

1. Pt van dé

Internet van vat ngay cang pho bién trong linh vuc khoa hoc k¥ thuat, két ndi tat ca
moi thir lai voi nhau va su két hop STM32 vao IoT dang 1 xu thé cua cong nghé k§ thuét
cao, ap dung trong tat ca moi linh vuc nhu khoa hoc, k¥ thuat, ndng nghiép, tréng trot,
chin nudi,... Pic biét trong viéc nganh cong nghiép 4p tring. Viée ap dung k¥ thuat didu
chinh nhiét d vao trong 10 ap tring s& giam thoi gian trimg dugc 4p ra 10 1an so véi dé
trimg ga nd tu nhién (Jianxin Zhang va nnk., 2018), dong thoi trong cuing thoi gian do, s6
lwong trimg duoc 4p ciing ting 1én, ty 1é nd cao va mang lai hiéu qua kinh té 16n. Dé co
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thé bo diéu khién co thé tdi vu dugc d6 6n dinh nhiét do, co rat nhidu giai phap trong do
chip vi xtr Iy STM32 véi nhimng vu diém vuot troi, kha ning tich hop nhiéu cam bién
khac nhau dang dugc lua chon thong dung hién nay (Jiang va nnk, 2018).

Tuy nhién, cac hé thdng hién nay van dang sir dung cong nghé véi nhiét d6 ap tring
c¢b dinh trong moi thoi diém. D6i voi hé théng 10 4p trimg thu cong thi nhiét d6 1o duoc
tao ra boi cac bong dén dugc vao xen k& giita cac trimg can ap trong mot khong gian
rong. Ngoai ra, dbi véi 10 4p trimg ban thii cong bién d6 nhiét trong khoang ting — giam
0,1°C, nhiét do duoc diéu khién chi yéu bing thu cong (Adiono va nnk., 2018). Bén canh
do6, hé thong 4p trang cong nghiép c6 nhiéu wu diém hon tuy nhién vé mic gia thanh thi
cao, khong dap ting dugc véi cac hé thong 4p trimg quy mé tir 1000 trimg trd xudng.

Xuét phat ttr nhu cau do, can phai tao hé théng ép trung voi gid thanh ré ma hiéu
sut ap trimg cao, dat hiéu qua kinh té, nhiét d6 trong 10 ap trimg can dugc thay doi phu
thudc vao nhiét do moi truong. Bén canh d6, hé thong ap trimg IoTs duoc tao ra phai
dap ng duogc cac tiéu chi vé canh bao nhiét d6 thong qua hé thdng thong tin truyén
thong béng di dong, diéu chinh nhiét do vé nhiét do ép trimg theo quy dinh va giadm st
bang man hinh LCD.

2. Co s6 ly luan va phwong phap nghién ctru
2.1. Tong quan module kit STM32F103C8T6

Heé théng 4p trimg 6n dinh nhiét d6 sir dung modul kit STM32F103C8T6 Blue Pill
ARM Cortex-M3 hién dai, kha nang tich hop cao voi nhiéu hé théng, don gian va do 6n
dinh cao.
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Hinh 1. Kit board STM32F103C8F6

Vi diéu khién STM32F103C8T6 dugc tich hop san thach anh 8Mhz va 32Khz cho
sir dung tinh niang RTC, vi diéu khién st dung ngudn 3.3 VDC. B diéu khién ADC c6
12 bit chuyén ddi tuong tu — sb thuc hién & cac ché do don, lién tuc, quét hodc khong
lién tuc, dit ligu ADC dugc luu trit trong thanh ghi dit li¢u c6 16 bit. BJ dai xung va chu
ky dang séng c6 thé duoc diéu chinh tir vai micro gidy dén vai mili gidy bang cach st
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dung bd dém trudc bd hen gio va bo diéu khién déng hd RCC. Pién ap cap 5VDC qua
cong Micro USB s& dugc chuyén ddi thanh 3.3VDC qua IC ngudn va cép cho vi didu
khién chinh, STM32 str dung phan mém ST-Link mini dugc truyén thong giao tiép qua
cac giao thirc CAN, 12C, SPI, UART, USB.

s
System AN8moLy
Power supply Upt to 96-Kbyte SRAM
1.8 V regulator FSMC/
POR/PDR/PVD SRAM/NOR/NAND/CF/

Xtal oscillators LCD parallel interface
32 kHz + 3 ~25 MHz B42bys backip data
Internal RC oscillators
40 kHz + 8 MHz -
il
64 kHz to 4 MHz 24 t0 72 MHz control (CEC)
Clock control
ZXCAN 208
Systick timer USB 2.0 FS/OTG

2x watchdogs
(independent and window)

37/51/80/112 1/0s

Cyclic redundancy
check (CRC)

Ethernet MAC 10/100
with IEEE 1588

5x USART
LIN, smartcard, IrDA,
modem control

Nested vector
interrupt
controller (NVIC)

JTAG/SW debug

Control Analog
2x 16-bit motor control
PWM AHB bus matrix 2-channel 1‘2 bit DAC
Synchronized AC timer 3x 12-bit ADC

21 channels / 1 MSPS

10x 16-bit timer 12-channel DMA

Hinh 2. So' d6 hé thong STM32F103C8F6

3. Két qua va thao luin
3.1 Thiét ké so’ dé hé thong

Khbi diéu

khién
A A
Khéi ngudn »| Khéi MCU |<e=1-wireem| hoicam
bién
12C UART-
A A y
Khbi Khéi canh

Khoi hién thi OUTPUT b&o

Hinh 3. So do khoi hé thong
Hé théng 10 4p tring thong minh sir dung STM32 bao gdm cac khéi chinh:
Khéi MCU (khéi vi diéu khién) c6 nhiém vu chinh 1a xtr 1y tin hiéu va diéu khién
hé théng.
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Khdi hién thi ¢6 nhiém vu hién thi cac thong s cta hé thong, gitip nguoi dung
truc quan trong viéc kiém soat, st dung h¢ thong ciing nhu cai dat h¢ thong.

Khdi cam bién chire nang chinh dung dé tra vé tin hiéu nhiét d6 d6 4m cho bo vi
xu ly, tor d6 xu i tin hi€u roi dua ra cac tin hiéu di€u khién lién quan.

Khdi diéu khién chirc nang chinh dé diéu khién hé thdng, dua ra cac tin hiéu diéu
khién cho vi xtr 1y, cai dat thong s6 cho hé thong tir nguoi dung.

Khéi output duge diéu khién bang khéi MCU. St dung relay dugc cach ly ngudn
bang opto quang, dung dé dong cat thiét bi phat nhi¢t cua h¢ thong.

Khéi canh bao duoc dugc khdi MCU ra 1énh lam viée khi viée giao tiép voi cam
bién gip truc tric hodc cac yéu té c6 hai anh huong dén hé thong.

3.2 So' do nguyén Iy
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1 4
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GND
Module LM 2596
1~
A 3 VN outsk N /] Module
SIM 900A
2 L1 1
IN- ouT- 5
1 GND Sv GND—/ \—|_2 '
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Hinh 4. So d6 nguyén Iy hé thong thi cong 16 dp trisng théng minh
Heé thong 16 ap tring thong minh c6 hé thdng nguyén 1y véi cac khdi nhu sau:
Khéi ngudn sir dung LM2596 ¢6 tac dung giam ap dé cip ngudn 5V cho toan bd
hé thong
Khéi MCU st dung kit STM32F103C8T6 blue pill dé xir 1i tin hiéu sé va diéu
khién hé thong hoat dong theo chirc ning duogc 1ap trinh, vi diéu khién s& giao tiép véi
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cam bién nhiét d6 d6 &m DHT11 thong qua giao tiép 1-Wire dé doc vé gia tri nhi¢t do
va d6 am. Pong thoi ciing kiém tra trang thai ciia khéi diéu khién théng qua nit nhan va
bién tr& dé ngudi ding twong tac voi hé thdng. Sau khi xir 1y céc tin hiéu dau vao, vi
diéu khién s& xudt dit liéu ra khdi hién thi (LCD16x2) hodc s& giri 1énh canh bao vé khéi
canh bao (Module SIM 900A), dong thoi xudt tin hiéu diéu khién ra khdi OUTPUT
(Module Relay) dé thuc hién déng mé thiét bi phat nhiét sao cho phu hop thdng qua
giao tiép 12C, va khdi canh béo théng qua giao tiép UART.

Khoi tao hé thélIg
(TV, bién toan cuc, ngoai vi,...)

ADC - DMA Ext interrupt

3.3. Luu do gidi thudt

Kiém tra bi€n tr& co
diéu chinh khéng

HT11 ¢6 phan
hbi khéng? Sai

SET = gia tri bién START == 17

|
I
I
I
I
I Pung
I
I
I
I
I

tre Sai
Dbuang
L - Ché cam bién én dinh |
>
>
Y | Tro vé chuong trinh |
- - - 4
HT11 c6 phan Sai
héi khong?
Pung —
< Bao 16i 1én LCD
A Goi dién bao 15i

T=Nhiét do
Hién thi nhiét d6 1én LCD

HT11 c6 phan
Vong lap hdi khong?
chinh

Relay = 1

A 4
‘ Két thuc ’

Hinh 5. So d6 gidi thudt chwong trinh chinh
Sau khi khoi dong, hé thong s& kiém tra sy phan hdi tin hiéu ctia cam bién bang
céch kiém tra tin hiéu nat nhén start. H¢ thong tién hanh iy gia tri nhiét d6 do am tir
cam bién. BO ADC-DMA s& lién tuc léy gia tri bién tré 1a gia tri nhi¢t d§ do chung ta
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cai dat va mudn hé théng duy tri. Sau d6 hé théng s& so sanh gia tri ddt vao va gia tri
nhiét d6 phong hién tai, néu n6 bé hon thi thiét bi nhiét tat, néu n6 16n hon thi thiét b
phat nhiét bat. Hé théng st dung cac dong ngit ngoai dé kiém tra nat nhin. Néu hé
théng khong 1ay duoc nhiét d6 tir cam bién trong vong 2s, hé thdng s& chuyén sang ché
d6 bao 18i cho ngudi dung, hién thi 15i 1én LCD, ddng thoi giri 1énh goi sang module
sim dé bao vé cho dién thoai cia ngudi dung. Sau d6 hé thong s& lién tuc kiém tra cam
bién, néu cam bién c6 phan hoi, hé thng s& quay lai hoat dong trong vong lap chinh.

Button 1 =1 trong
2s?

Button 1 =1 trong
50ms?

Buttonl_flag = 1;

Count+=0.1 »

»

»

Button 2 =1 trong Button 2 =1 trong N o
50ms? 257 Button2_flag = 1, >
Count-=0.1 P

»

»

START =1trong START =1 trong — _
50ms 3s Pause_flag = 1; »

Hién d6 4m
trong 2s

v

Xoa cocho |4

ngét ngoai
Sai ¢
| > Tré vé chuong trinh

Hinh 6. Ham ngdt
Trong ché d6 ngit, hé thong s& kiém tra nit nhin va bat cac flag. Néu nut nhan
start duoc nhan trong 50ms, h¢ théng s& hién do am trong vong 2s. Néu nat nhan start
dugc nhén gitr trong 3s, flag PAUSE s& dugc bat. Néu nit nhan 1 dwgc nhén trong
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50ms, hé thdng s& tang bién count thém 0.1. Néu nit nhan 1 duoc nhan giit trong 2s,
flag button 1 s& dugc bat. Néu nut nhan 2 dugc nhan trong 50ms, hé théng s& giam bién
count 0.1. Néu nut nhan 2 dugc nhén giit trong 2s, flag button 2 s& duoc bat. Sau khi
thuc hién xong viéc xu li ngét, vi nat nhén co cac xung nhiéu do hién tuong doi phim
nén hé thng sé& tién hanh xoa cac cd chd ngit ngoai dé viéc lap lai cac ngit khi da thuc
hién xong khong thé dién ra.

4. Thir nghiém

Man hinh khéi dong hé théng, sau khi hé théng da khoi tao cac ngoai vi va cam
bién thanh cong, hé théng s& hién thi man hinh cho LCD, thuc hién nat nhan Start dé sir
dung, véi cic chirc ning co ban nhu: diéu chinh thong sé 6n dinh nhiét do thong qua
chiét ap, giam sat qua trinh hoat dong cua 1o 4p qua LCD, goi dién khan cp khi hé
thdng gap 16i. Hé thong kha nho gon nén rat linh hoat trong viéc chon méi truong va
quy mo dé ap trang.

Hinh 7. M6 hinh 16 dp tritng hoan chinh

READY! PRESS )
START BUTTON | |

Hinh 8. M6 hinh ciia hé thong ché dj san sang

Khi hé théng san san hoat dong, man hinh LCD s& hién “Start Button”, cac nut
nhén dugc stir dung binh thuong nhu hinh 8.
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Hinh 9. Ché dg tam dimg

Khi hé théng c6 18i s& c6 ché do hién thi thdng bao ra man hinh LCD véi dong
trang thai dimg“Pause” va bdo 18i v4i thong tin “ERROR”

ERROR !

Hinh 10. Ché dé bao 16

5. Két luan

Heé thong 16 ap trimg thong minh 1d mo hinh 6n dinh nhiét d6 thong minh, hiru ich,
dugc xem 13 phuong thirc nang cao ning sut, chit luong san pham. Hé thong duoc 1ap
trinh boi vi xtr Iy STM32, ¢6 hién thi thong sé qua LCD. Trong twong lai, nhém tac gia
s& cai tién phan cing véi hién thi s6 lidu thoi gian, cong sut, tu dong dao chidu tring
qua mang IoT.
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