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Abstract

This article introduces the smart window design based on STM32 microcontroller. The design
uses light intensity sensors, temperature and humidity sensors, smoke sensors, and infrared sen-
sors to sense the environment and collect data, automatically controlling the opening and closing
of windows according to changes in the environment. In addition, the system also has manual
control, voice control, real-time display function, which can be monitored and controlled through
mobile phone APP. The core part of the system is the STM32 microcontroller, which implements
various functions through programming. The design is not only practical, but also has a certain
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level of intelligence, which can improve the quality of life and comfort.
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1. 518
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il ASCEAEX LA i — DB A P R REAL, IS S — 2B Ak, BN R P s
HIRAIIRE, AEERKIGEIE 2R .

ARV SR A R RO SIS R R ST T SCHE, N P Al R I e Ak &7 & A0 I SRR AR .

2. BT

BRE P HRE L STM32F103C8T6 # A L. WIFi fFib, ARLLAME RS . IR LR . ek
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Figure 1. Overall block diagram

B 1 BERE

2.1. RGEEG

RRGERH SRR, 8% P H R T R4 f B 3 4y . b i P s il i e 3
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PUREFIE N . WEEIA BRI, KA A FE S B S SRS AL, (R A Bk R
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Figure 2. DHT11 schematic
2. DHT11 [Ri2[E
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Figure 3. Schematic diagram of the MQ-2 operation
3. MQ-2 T{ERIEE
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B LHI778 #3k#it, REUE S, HC-SR501 WA H 3 A5, 5l 1 i&Esa@ F+ R I+ % 5 (1) VCC,
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B, 7522 A U ORI . B B T il WiF B S 8 BE S R APP S5, FE TR N WiF
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Figure 4. Mobile APP interface display
& 4. FHl APP RHEER

EEIRATIRE: E ST, AR AR S EANR ReAG, FH P S b R R A
A RAERE o IR E IR BNR B ThREFE S 5, N TR AT KB AR, R R A S s R .
BB B BUNAEL VCC. GND. RX. TX 5|4 il 4 5) STM32F103C8T6 % il 2% 1) VCC. GND.
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ALIRDEE OUTL Al OUT2 311 1. B EH HL LA 5 5 7 [ TF i BRI, LS/ (T J A
3. it
HREE P B B R EE WIFT BEEIRA . A R R A PRI, S,

WiFi AR E S5 B BE S APP RIEAE , A S e KA SHILRT 2% b A Jeka 1RO At R 2 0 42 1| 5
IRSEHLE R e .

3.1. HRIEFFEE

Keil 5 #2401t T 21 TR AR, SR 2 ik A ALBE S 22844, 40 ARM Cortex-M. 8051, Arm
Cortex-R 5. Keil 5 M4 BEas SCRF 2N ieas, nI LA Edm e 8CR . [RIN, Keil 5 SCRFAE S 4 B 28 A
o, XA R TR MM R . Keil 5 &3 hRE KIHRA R RS KIS, e T2 MR
B &, B4 STM32. ‘&5 STM32 Z A\ MEr] LA K &4k STM32 17T R Al it #2, BALURR
B GTHEIIFER . @R AR 8 BRI DR Ee, SSkUL, Keil 5 F
N—FABIRN KRG LI, AT ZFEFHIThEER TR, v LA f#ifb STM32 FIJF K& F i
R, s R BRI i & .

3.2. BUEHIRESALE

A IR B R AR AN AL AR . i S ORI AR RS . MRS AR S . OUIRIE R . NARZLAME R 3R
AL IR, AT IR S R IELS B L.
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Horh L 12 17 IR 428 (ADC)BLERL . 15 Je 1464k ADC Bt B (1) GPI1O 51 i, # GPI10 U
HIFEA R Bl BT RACE ADC I TAES %L, BlE TAEB UMM 23818 R4E, KA DMA 770
S TG RAE, BRUCKRAE 4 ANMIEIE, KRS 12 67, RFE%N 5 kHz. {E PAO, PAL, PA2, PA3,
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Figure 5. Flowchart of the ADC data acquisition module
5. ADC IR EIEHIRIZE
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B STM32 B LI BT/ et 5 B AT AR B 2 I SE B BLR RAZ BT AT et i 0
M EAR:

TN RGEAT VIR, CREMEINNICE . MRS, BEHGRETE B, R
THETAE, WEIE - AR

HOCGE ARG AT R R, AR S AR RS . Dt e s, IR AR A M LD AME S 85 R I
T, IFEATHURAS SR, T8I ADC B REFHUR (L B A IR N5 B BEAT B e, AR itk
TAE T RIEY STM32 FUF ML, A HLERI B MR J5 . PR s BT BOE IR, BEJE4=HIpL, S
LB P TR BOR AL » BRIEZ AN, S BATTE B R EhEE, RS R A E A Bt e O FREAT AL BE . il
PR TTE 7 AT, PR g LRSI IE SR S, AL LT IT & 7 R3] “oRE
I, P & A LKA TR, AR R AP T . B 7R RERE AN, the] AR T
HLAPP H FENITIFBE KRB o 2 B BFEAGIT AT, SO 0 88 5 e 4l , R IR 2N AT X8R,
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Figure 6. Programming flowchart
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4. BGEMAS 514

ARS8 2 B BTG 2 5m, SREEIE—4RAR N BRI M S P R Re AL, BT AZEDIR R, AT
b 5es TR . MR IR ER A I, B, = AORREBREEIAF] 2200 Ix. AR 28°C . JBEE
F 80%RH. MQ-2 #ir ARl R iAF] 0.8 VI, %P HA R . iXFhEiE BN RSO, iR
WK, FEERK, RMEEBR, @5 KEHTIF, WRER P FER. FE, WE T MRIKNEE, b
FRSRE 100 Ix. ¥R 15°C. {F 25%RH. MQ-2 it Bl K 0.05 V I, & F1 E 355

bR 7 Ix e e bnda il 2 A, AR, @I 2 ANEAREIR PRSI E P RIS RO, S
PR REAG . 0 KT 24°C RN 2y YRR SR E KT 500 Ix B, & AZFE . S EKT 22°C, St
SRS T 200 Ix B, & EH SR . HAREGUH PR T AL APP B 1E SRS I & T R A OG

N T IRAEE AT S TR A BE, BATEAT T RGN, IR, BRATY e AT 7w TR AR
VA F 23 A LA B SR T ae . MR IR R, KRR 1EH W B & I B OGR4, 4 H]
P T B BE BTN, AERS S T IO TIY B AR HYR, FRATTE BT AR B R i K A
TP AT DUSEELE ST & @R, E MQ-2 AR IER R, = H A S i fh <A, B R
R BIE 2B TR o B8 BATERE IR AT 6 R SR AR, 24 B H AT LUK PH G HE S o 7 L
HWA LA S SEILE TR, SR H T OGN, B G o B fE BATEAL T R R AR
IR B A B I BIE R, TP RS SR E SR HIIE IS, MRS R AnE 1 R

Table 1. System test results
1. RGNt R

I %A & PURAS
JEHEGEE > 2200 Ix AHEHEBLIER:, & T
JEHERRE < 100 Ix RN, WO

R >28C B RNLIER:, &I

R <15C AL, E R

IR > 80% AHENLIES:, & HTT

MBI < 25% LR, R

MQ-2 fir AL L R > 0.8 V AHEEBIER:, & T
MQ-2 i BN Fi R < 0.05 V B RNLIER:, &G

TEMPAR SRR S DU, BATIE T — R AP AR 2 8RR WP YRR . MQ-2 i AU He R AE
W% 2 fic. IS HEEE, 7F 10:00. 13:00 A1 15:00 B ik A HE 53 Bk 395 E 1 RIME, &7 SEdl 7 B
shFFJE . 7E 7:00 F1 20:00 B, B A I o AR T8 e IR, & P H sh ok .

Table 2. Data measured at different times of the day

2. —RHPTREIRZNEKE

o 1 7:00 10:00 13:00 15:00 20:00
W7 e

L 19°C 25C 28°C 24°C 21°C

B 61%RH 46%RH 41%RH 49%RH 62%RH

NG RE 168 Ix 864 Ix 1675 Ix 756 Ix 106 Ix

MQ-2 % tH BLDME 0.16 V 0.28 V 051V 0.36 V 021V
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SURHEAT T AR EMRr, ST T R TR R, DR R, RGeS
RS EI P iR HOARE IR BSR4

MRS RM ARG, RATAT LU H T4

A B PR GRS SE DL T BUY F PR AT DUBI e AR ORI B, 200 5 HLIH, SR 5
HRIRIE . IR RORUR SR L (0 SR I8 R, S RIRCRAT, WANLHREDR, DOREAR, R Brh
PEREFIRT S, IR A R G R e 22 Al RS R R B0 7 1O 5 46 IRAS I R A
B R PR A BRI Sh, IERESSIBITIE S LN, FHL APP SKELTOAE, WEE P ER.

T B PRI RCR, T DU YRR, IR B AL T IS, DAIFAS
B T SR R SRBL A RIS, JEIRRRE, AR IRIEN BB MRRAERE R, fE% F
BRI, BB Rl A0 BN IR, iR AT o A PR LU — 2B R A
R G BT RSB, BRI ARG LA G
5. 45

ASCHEFEIF T TR T STM32F103C8T6 i v LI & e & ;i WAL AR 8, 1RIR%
B KL, BAHLERI RN, SERE IR A A . £E B TR SR BUIR SR B, B TR IR A Th R .
SR, BRAER R, SCHYER, BTN AT

R P R R F B AR R AN, RIS E R 2 0] LG AR R Ty . i, AT
DU Re 5 AR R KR B AT S, SEILE I BRI HE. 4h, N TIRE RSN LA
PEARG EYE, FRATTRT LAE— DB TN 25 8 A5 A i T SR 4G AE 7 . RATMME, ERSRIIBE T,
BT AWIERRAFT, WEeE P RGURMESNTURE. 1R T R Bk E R .
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