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Intelligent desk lamp based on STM32 microcontroller

Abstract: The development of smart home technology has become a major trend
in today's society, and intelligent lighting systems, as a part of it, are constantly
receiving people's attention and demand. This paper focuses on the design of intelligent
desk lamps based on STM32 microcontroller, aiming to achieve intelligent perception
of indoor lighting environment and automation of lighting control. This intelligent desk
lamp has multiple control modes, including manual mode, automatic mode, Bluetooth
mode, and voice recognition mode, to meet the needs of different users.

Firstly, this design uses an STM32 microcontroller for data processing, achieving
data acquisition and processing of photosensitive sensors and human infrared sensors.
Collect the current ambient light intensity through photosensitive sensors, and
intelligently adjust the lighting based on the human activity detected by the infrared
sensor. The LCD1602 display screen displays real-time information on the current
ambient lighting intensity, working mode, and lighting brightness, allowing users to
clearly understand the working status of the desk lamp. In automatic mode, the
intelligent desk lamp automatically adjusts the brightness of the light based on the
intensity of light and human activity, providing three levels of light brightness selection.
When the ambient light is dim and someone is detected, the desk lamp will
automatically adjust its brightness to provide a comfortable lighting environment; After
the person leaves, set a delay to automatically turn off the lights, saving energy. In
manual mode, users can manually adjust the brightness of the lights through buttons,
providing a more flexible operating method. In addition, the smart desk lamp also
supports Bluetooth mode and voice recognition mode. Through Bluetooth connection,
users can monitor the current lighting intensity and control the brightness of lights in
real time through their mobile phones, improving their convenience and interactivity.
The speech recognition mode further enhances the user experience, allowing users to
control the desk lamp through specific commands, achieving more intelligent
operations.

The intelligent desk lamp designed in this paper based on STM32 microcontroller
has the characteristics of intelligent perception, automatic adjustment, and multiple
control methods, providing a new idea and solution for the intelligent development of
home lighting field.

II



Keywords: STM32 microcontroller; Sensors; Bluetooth module; Internet of Things

I



T 2R oot 1
L1 BT H B JLIE N ot 1
1.2 E PIARBURIIE FELEIR oo 1
13 BT EEZEPIZR oot 3

2 BRGEBETE oo 4
2.1 RGUSBAETTZEHATE oot 4
2.2 FEFEEHIETE oo 5
2.3 NARLLAMETERRIETE oo 8
2.4 SEIRBEFEIRTE oo 9
2.5 FHUEBEEIETE oo 10
2.6 TEFBEHLETE oo 11
2.7 VBB HEILIETE oo 11

271 T I T e 11
272 TBEREIRABIHR Lo 12
2.8 ARTE/INGE oo 13

3 AEAEELEEBETE oot 14

31 FEHIHEE VLT oo 14
311 EFEFER oo 14
312 FEALHREE oottt s 14
303 BEHRFEE oo 15

32 ARIERBR IR IETE oot 15

3.3 EIREEEE VLT oot 16

3.4 W BEHLELEEBETE oo 16

3.5 TEEHLEE VLT oo 16

3.6 ARFE/INGE oo 17

4 RGEBAFTETE oo 18
A1 CHETB T oottt 18



A R T T R I T oo ettt 18

4.3 PRI FETBETT oo 20
4.4 FEBEREERIR R VETE oo 20
B.5 ARTEIINGE (oo, 21

5 RGBRLEATRIR oo 22
5.1 ST oo 22
5.2 BRI oo 22
5.3 RGEMARGE R <o 23
5.3.1 EIRFEBRIITR oo 23

532 FEINEEMIIR ..oooeeeeeeeeeeee e 23

5.4 ZRBEIINGE oo 24
T ettt ettt ettt et 25
BEZE TSR ettt 26
BB oottt 28
BESR A RGEIEE oo 29



1 45ip

1.1 IRHEBRRENX

RS RGUE R R SRS O AR, B E R E . 48
R REM G /TR RSB TR R AT, B AE G T LU AR (R 35 B B 5T
. FI B 25 SR B AT ORI, A S B AEAR R —FPE T STM32 3 HLIY
BREGATVI T %8, %7 AN ST S B A E B . BREDELR B s ol
NAETEAE R AR 3 AR 2 A5 B 7 VD e Th b o X AL AE S 396 2 P P T
W R B RIATIE SE M R, IR REAE — R AR, el R

JEAh, BEH N T AEBRIRIE, AR IR ABE . &5 i
s 1) LTS i S IR P I SR 1T W T 4 1) 5 7 A DR A R A 7
Mk, HRSRECZ ST, P, AT SRR 2B T 5 R M AR S
R GAT IR, CURTH PR, 8 R TN 1 AR B S R A 4T
FAEH.

BEFCE T STM32 B P LI b & 0 B AR B0, L Sk o (157
P AT 5 S, I SEBR R SR IR TE, AT LAHE— B BRAR STM32 2 4 WLEE
SREIE I RGP K A, R N RO S B R . RN, R
A Eh TS S BRI ROR IR B, %R B8 5 2R G5 10 56 35 R8s HE I 046 110 B35
SRR S R RIF SRR . 76 AR F 28 RO AR A K, R SCRITF R A
WO BT LIRE R RE . Db R EEYS  R AE TP, B B AL S R
1775 3L

1.2 ERSMNIRI R R

AT IR SO, ST 2 WL B A AT RO AN T R —
BRI STM32 MR HLLL: SRR O PEREE 3] T K BIB A0 E . EPUERFIT A a5
B UL I P R B AL R BT £, U RAE R R AT T T, S A R
405 A0 T LASE I 2k 1 S e, WO MR T AR B B MED. Esh, (s A
THIEET ATS9CS2 2 A WL B R SR IR 4T R 40, AL T G470/ s,
SERE BB T PRI AE, PRIL T A G AT VLV 3 B A AL R AL I 1 R
JR12,



TR, EARTIT STM32 B NN GE G /T HE USRI, X
FEUE I T 7R 7 STMB32 1 R HLEE B RE B X R Ge P LAY, 3o A 1 ) ol
KeFRRETIANE R MO, SCBL AT B BT MBI LR ) S I P&
PP 22 BLF LA Bt o), kiAol [ Nt — B4R 1 2T STM32 (1) LED &
AT R i AR e Beit, i 1 e R AT A6 1) SR, S IR R S A5t Y LED
SelE, B RESOH 2 PR R SR K 75 5K BRAR AR AR 7k 57 I ) 5
BREGIT R R BAR B, WREEER. RGERMLLLIRESLI, o 1TaT
STM32 L AL E e G AT AE BT A Sl b i R VR AT = 25 0o,

REEHTFAMAES) TR REE AT BRI KR, o4 )5 B e i R G0 IR I3
R MAR M A I BOR SR RE SR USSR, EAERRES
AT R BRI A A Ty T I o5 v 2 Pk, dndndr it — B IR mpe sk, W] B4 it
RN RER AR, DLRITEET P S BARSS 2% . DAL, 2k STM32 $L HLIK
BREG AW A DEA B AARNAE, X SEBRR B A RIZ N

FEE AN, FET RV ST R E Rl TR R RES, JUILRAE
B REFE AT AN BT TR - Tao L FIBF LS H T —Fh2E T80 WL B e
BRI R, 2O EEE R RO R R M A P ECE, I TR R
B KT AR vy e TR Y5 R AR AR 56 THT R8s /7). Haoran Y £ HAF i o 1
BHE ST BRI RE R ESET, 85I TR A BB TH A R RE TR HE
S TR B I HOR 1] B KT (% 2l

BEAh, Zhang L 258 N\ (R 78 00 36 £ 1 B R i & S B IR B 1 ek, 2T
Arduino UNO R HUF R 7 — R REE 1261 64T 383 & R B R A SR AN
RIEHIFER NS, B AERTE 1 IR e R B KT, o st 1o
B SERT B A #R AT A 3 130

[EAMERBE QKT BT, ReRlsmif T BORIESEAA P RS i, 8
AW SR GH, WA 2 AL SR AR G P AEAE R R, A REYRTH AL =
WP A EAMESE, HESE GEGXT A AN RE . M ORAT P A T R e R
E MBI SR R TR R G S AR Re S R gl &, IRR W frEEd ERE S
FTIRTT A B RE S AR G0 0 R REAL AT AT P 4R B

g5 LRIk, R AME S T8 AL R BE & AT QU FE R W] T a2 S R
JERTSANBIHIE 71, AR, BB BEBOR AR HEE A

2



P RESRIGH s, B RE G T W FOR 4k S8 5 B m sk, R RE. EALE
WRITT IR I, D P SRS INAIE o i) B A o5 %

L3 BIHHNEEARR

1.
2.

FHRT T N A AHE:

KT STM32 B HLIK T B & AT HEAT T K70 i, WA R Be 6 I T AE R Re K S
ARG HIVE ) R D RE TR K

BT R AT IR R SR, G STM32 B F HL. YUk et . ARa sk
JKAS . PWM HLERSESCH A 1) e Y S #E8 22 s

TFRAEREE AT AR RS, BGOSR B3 A RLELERI
LCD {5 B BoR ANE & f i  Th g

R RE B AT R A A4, AR T L i S F AT 6 AT A b
e, SE 2R T4

SRR G AT PR REREAT MR PEAL,  EHE IR B PR TS B L ARSI S
JH AN FR G A e 1 A T 18I



2 A%t

2.1 RGRAKRHERE
AU LA T STM32 S HLIIE B G AT ABE A &, B 7E LB & A HE IR
BB R R AR et B 3k . REHPAVIE/NRYE. LB, LR
By, BRI, BB, BN, A EBIE LK LED BEH SR O A R A
T A o
L BANEBANRS: BN RGN AT RENAZ O L,
FST RO AL PR 5 ) B S I A R A R g B R AR A . R
STM32 B Hl, HAT SRRV RAERIGE 77, 0T LA 2 5 2% 1 8 e 4l
kK.
2. EEEELYL B TR P SRR ST RGN, AIEFIBAT.
ST AT ThRe . it AR, ) B LB AR R AR S S, S8
WL P B R 2R
3. ARRIEIY. AL RIS O T B AR R AME RS, TR
55 10 ' R iR FEE AN A AATE I 1 10 o DG BB 28 SR B 2 T A5 ' R it P i
175 NS LA S8 DU P TG 00 224 T 2 75 NARLE, R REAT e dz il F kst
I R A R
4. EEHBYL EEEYCRIE S ONBR, St P iE SR AR A
KT AT o AP AT U S 11 35 16 2 il R RGO R ThRE, it
e STOGIHAEE, 2T F P R0 AR IR A A B
5. WAL WAABHSEIL T ®ee e 5 TN M ELEE, B Lo
Aot T WL A 2 A FR ARG IR R R AT s W e, ST
R BT TR mThRe, e 7R BRI RS
6. WonPEB: BORIEHCR A LCD1602 SR, AT Seit B LT SRk i
SRAE . TARREA LT e S E B H P AT Lol Bos BRig b 1 i 3
Re BT LARIRES, 4@ TR PN RSN %6



7. LED Fillt: LED B4 LED 4] O6AT PWM HLERIKSY, T SEBIRAT G
SEIERTT .l PWM B IHST LED M52, SCBl T AT R 2 A4 08
Thke, $RAL T &7 MR B
8. FHUEMLEL HRIFRIHUONE B G 1T SR AR E YR AN, R R GIE R BT .
KA E R RS, WIRRRN AR .
g ERTR, T STM32 MR G 4T RGUMIT 4L 2 AL B AL, SZEl T
X G AT AT AN Reds i, iR B 2-1 B i RS A HE R

FR IR AR > > LEDAEEHR
S5 YRR >
STM325L F Hl &g /b _ _
25 »  BoRBEHR
F YRR >
BEEER - > - > R

B 2-1 RGRIFIEER

22 FIEHREREF

B & R R R AW D, A2 E A IR T RGE AL O ARG 5
FHRAEHEEEENER. ERZHMBAIE S, ERAEENEECHNT R4
MIMERE M RE B SR E . ElT T RGN, EEEAIE AP ERETN,
BANUERN R IZ ORI, WE T REMTERE. ReffaEt. ERZRA
ML, EREAIE R B S0 T I H 1R SE & 2R EEREA .

B, WEEENE R IR TG . ANRIBLS 1 R LR AR Ak
HAAZ O IR (PRGBS A0, U T4 10 B 37 5w Bk Bt Rl
BTl W R B A VR R TH SRR A AR B B, AT LA PR AR i 1
B HL, a0 STM32 RF8 51 R#A0; G iR H X DA s 20K, mT LI FRTh#6
BURKI L, ARThFERL S /) STM32L 515 8051 551,

Hoxk, TREEIER R HUAM BRI D etsite . AR AL 1 8 R LR A T AN R Y
SR THBE R, WE SR . BN e R

5



PWM faith 55 . IRAEIUH oK, P AA GG SN D RER LR 5 HLREDS fil
ARG, BRI R A . B, dnRIUH & 2T E ], AT DAk A
TFEEBEGEEOMBEH, WHEA UART. SPI. 12C 58 LIRS HL; Wk A
i S HURIDUE SRR, AT DA HAT B0 5 A\ Syt DO RE AR S8 A L

BEAk, At e F A LI B EE PR R R 2 — . BARTEREAI T e R ke i
FONLII O, H RS [o) R 0 2075 38 5 B2 8 . B R I v A 1) 58 L AT R 1Y
NI H IR RA, BEARIE 584 77 L, RSP, &ELGEEHE
PERE. TORE. ARSEINE, JFEIXEBPR Z 2 A & B A AL .

WA E R HLR I H IR 2 — . R TN, FHELEEHE
YegE. ThfE. PR TE. AERGMEAEFR R, FFARMEEARITHE 7R M & 2
W, AR RGTRENSIA B UYL REAN D RE K .

J5%—: STC89C52 ¥ #l

STC89C52RC & — 3K/ ZMH T MAX RGBT STC
CEMPHD AFAEFI) 51 KAV HLZ 2 —. ZPR LU RE 5. TERE
AN GEF BT &ZER, ESFRHS S ZNH. STC89C52RC KH &
PERER) CMOS L2 MHlit, WA T & MMk dtik, f4 8 i CPU 4. 8KB
[¥] Flash f7f##% . 256 71710 RAM PIAF LLRCOK B (038 A N S 51 . I ks
YR E R E S P E R RA N FR R, W RKEER . T AN, EIT#
FE. ZRAPLEAZMEGERED, mafTEEED (UARD)  FHT0 (1/O
D ER AT B, X O RN RGO BE T2 MR T REVE
[FII}, STC89CS2RC iESTHF 2 PR IIFEMET, AefE 78 v YRS #1 U7 T Sk LA 1 1k
BERBL, KRG TAER . %80 A BLI e & 2-2 iR

[&] 2-2 STC89C52 B K #l



JZE": STM32F103C8T6 #. )} #l

STM32F103C8T6 & — k=i e IKTIFE] 32 i ARM Cortex-M3 WAZ 5 7 HL,
H&E%EFF1E (STMicroelectronics) A 4. 1Fy STM32 RFIHFHLE— 5,
BEIEMA R RGBS A T Z N PR T e CMOS T2
W, WEER T EERANE IR, A4S 64KB (1) Flash /7i%%%. 20KB ff] RAM W
UL AN B A N F 51 . Bkah, STM32F103C8T6 ik B L RulfE#:1,
USART. SPI. 12C %%, DLACE & HE N e/ s, X el g BHIs i 4= 1A
RGBT R 7RISR DR HIL 32 B s e R R A e S
A & & 72MHz B ARSI, DA Bk 48 & M K 4481y, fifs
STM32F103C8T6 HE Wi & % T S R 2R B s M H 7 5t #ilan Tk B3k, iR
T BRITRASE . SR SEan &l 2-3 ik

2-3 STM32F103C8T6 B 5 #l
% =: STCI2C5A08S2 .5 Hl
STM32F103C8T6 /& — ki PEAE R IIAE YT 32 fif. ARM Cortex-M3 A% 1 #l,
Ei%F 3 (STMicroelectronics) A4 . fEJy STM32 R 8 LI — 57,
BEMARRA R SUSIE ) Z RN ZR PR T JelE i) CMOS T2
i, WIS T EEMIMEEIE, GF5 64KB [ Flash /74 20KB 1) RAM 4
1FUA R 2 AN E A NS 51 . R4k, STM32F103C8T6 i B A L M@ s, W
USART. SPI. 12C %%, DLJF 5 BIE 38/ TH S, X e d Mg SR I 4= & 1A
KRGV 7 RIE RS XK MUK 32 B R — 7 ey P R AT e S T
A o 72MHz 1) DA, DA RSB & MRk &L E, 145
STM32F103C8T6 fig i /% T~ S M BR B s R 5t fln Tk B3k, iR
T RIS 2B LI SE N 2-4 Fs



2-4.S'TC12C5AOSS2 BEH

KRG WA B ANEE T 2 J7 % 18, A AP STM32F103C8T6 57
HUEAAR R G HI F 40 . STM32F103C8T6 A HLE B B m AL R4,
X E R AT DUR] PR 28 % ST AR A 50 Sk Ud b F R IH - X FERE
WHEWA, REITRICE.

B, STM32 R4 HLEA K PER AN+ 5 1AM R 1EN 32 fis
Hl, STM32F103C8T6 ¥ K HLINE T ARM Cortex-M3 5% B EREMI N, G
ERMAGAMHRMEZ NIRRT, BEHLEERERFZRITHER. LK,
STM32F103C8T6 .y HLEAT R IG5 3 UM £ 8 ) Dh e . B 2 Ml (5
£, W1 USART. SPI. 12C 4%, LR W€ e/ Brastbith, Betgig 2 &b
AR W % & B AN 1) 75 3R o STM32F103C8T6 B 5 ML AR F &% 34 158 41 o) i 324
STMicroelectronics $2ft T 4 & I K TR AR, A RIR. IR0
FEERAT, NIF RN PR AL T (BRI S o

BT STM32 RAHEFHLE KM TERE . F 8 ML, RIEFEEZED . K
IHFERFME DL S ) RS, TR B IR B STMB2 AE AR IR THI RS . 1X
— RPN I E R NIGUR T R S I i A U S i BE Rt R R B

2.3 NARLIIMERRER R FF

INARIE A HGR — Pl TR 2B RS0,  E 20 8 5 G055 0 1 £ Ja 38 A
He, AR R A E B2 A ARSI . HC-SR501 J& — i WL AR BRI E,
HA mtERef o e, B2 R T &R 7 &

HC-SR501 NAARERIAR YR FHLLAMEHOR, BEs BN AR AR S, T SE
SIS WA LS TR E vk e s -3 S AN WA N il NI e e I ¢
TETAERT, ZLAMBRR 2% 2 RESE R ST AR, U8 FBIRR BT v s 5 [ SR R 4T A M
Fo U NHENEBYEE AR, AESrm A, S8 BRI L0 MR SR
X LEAR A SRR A A SR F



HC-SR501 B A i REUE . PR T B ZLAME RS, BRAEXT AN AR LSS
F A B G AT R N, SR AR Bl P v R o R, BRI i
21, I AR NS S ERE PR, RS e A I 2. LR, AR R
EATEEE . SRA T BN AR B BRI IR IR AR IR, REE A AL
i JBE G TR A1 ST S B W 7S SRS I R AR B O, ORI T RS R MR AT SR
AN, HC-SR501 N AR N AR it BA fii 80 25 FH R4 i BR A T AR AR B it
A FH 7506, 3 T bt 37 3 FRLRURI i HE A5 45 2 B T S RS AR () AR R R T B o [
[, AR S R R Y R R S S N S R, T DUAR R S b T B AT RS
B,

FESERRR F AT, HC-SRS01 A A R ARCH I 5 H A B p s 2 ) 2R 0 5 1
fltn, ERREZERG A, 0] LUk AR KSR B B HLEE A R B
LTl APP W E RAEFANAMPTIRE G, ARBNARR SR E I N R EN
REAENES, —HAEE ANEN, RG2Sl 5 e, @I F ik
TR, K REBEM SRR A

HC-SR501 AR AR A —Fhimtkfe . mrl Stk shE&pies, a2
N AT St EAERE 2P HaMbiEml SO E EEEH, JViIRTH R
Bl (EFE AN IR A A B BOR SRR a0~ & 2-5 fiizs iy HC-SR501 A
PRI AL TR

[&] 2-5 HC-SR501

24 BRFRIRE

FEEFE R AR, TR RS H 8 5 AR T 3R DL 5 b R s B A A
LCD1602. TFT E/sREA OLED s il 2 % WH B, & HEA A
(0 A RS 37



P EABDCAA SRR T 85, AR — AR
WNE T HEP LD BV
https://d. book118. com/966042042050010231



https://d.book118.com/966042042050010231

