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Research on the Optimal Design of Intelligent and Environmentally Friendly Louvered Blinds
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Abstract: With the popularization of smart home and green building concepts, louvered blinds, as a core component for
shading and light environment regulation in buildings, are gradually upgrading from traditional functions to intelligent,
personalized, and environmentally friendly directions. Traditional louvered blinds have deficiencies such as insufficient
privacy protection, difficult cleaning and maintenance, and lack of energy consumption control, which are difficult to meet
the modern building's demands for "low intervention, high adaptability, and sustainability". This paper takes light sensing
control, rain sensing control, and self-cleaning technology as the core, combines embedded systems and Internet of Things
technology, and systematically explores the optimization path of intelligent and environmentally friendly louvered blinds from
three aspects: hardware selection, program logic, and material process. By constructing an integrated solution of "multi-sensor
collaborative control + functional coating protection”, it realizes three core functions: light adaptive adjustment, intelligent rain
protection, and surface self-cleaning. The aim is to enhance the product's energy efficiency, convenience, and user experience
through technological innovation, providing technical references for the development of green building shading systems.

Keywords: Intelligent louvered blinds; Automatic control; Sensor technology; Self-cleaning coating
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1  #include <Arduino.h>
2 #include <Servo.h>

4[] EREREX
5 int currentLightLevel = 0;
6 int currentBlindAngle = 0;

7 Servo blindServo;

8

9  void controlBlindByLight() {

10 int targetAngle = 8; // HhifE (0°=54=41JF, 90°=5E M%)
11

12 /1 BEIX T G R p i SRS D

13 if (currentLigh vel < 50) {

14 /1 B/ SR EAFIIF (0°)

15 targetAngle = 0;

16 Serial.println("k#&: WM - grbEaiiF");

17 } else if (currentLightLevel >= 50 & currentLightLevel < 200) {
18 /] $5)e5kg: F17F70% (£127°04

19 targetAngle = 27; // 90° 30/ = 27°

20 Ser1a'L println(" 4) A: Bt mll? TF70%") ;

22 /] TEHEER: 1'1 ‘\50"

23 targetAngLe = it = 45°

24 Ser‘ial.println("%ﬁ.ﬁw: E#EER - arHIIF50%");
25 } else {

26 /] O 1H480% (A72°0

27 targetAngle = 72; XBG% AH = 72°

28 Serial.printin("R&: @R - Fo480%");
29 }

30

31 /1 il FIAbRAE BN A ER LR RAT, U SRE)
32 if (abs(targetAngLe - currentBllndAngle) >5) {
33 blindServo.write(targetAngle);

34 currentBlindAngle = targetAngle;

35 delay(1000); // “iFrinbba sl

36 ¥

37}
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1/ FlErmEE A
if (rainvalue < RAIN_THRESHOLD % 08.5) {
Serial.println("®mE: |*@");
[/ I HRETRE S RTE
if (lightLevel > LIGHT_DAY_THRESHOLD) {
/I BEAw, BHER
targetAngle = 45;

Serial.println("iTHI%RE: BHEH(45°)");

} else {

[/ EEVE, Bttt
targetAngle = 90;

Serial.println("{Z# R : BHEE(96°)");

}
} else {

Serial.println("f&E: MHAFHE");

/] PEXE,

Lt ARBREERHE

targetAngle = 90;
Serial.println("#ZHIHE:: M *iHE(90°)");

}
} else {

Serial.println("FRiME| ER, WAEBIES");
/f Frar B
if (lightLevel < 58) {

targetAngle = B;
Serial.printin("{ZHI5RE:: HEE, =eTH@E)");

[ ®iE: TETH

} else if (lightLevel < 260) {

targetAngle = 27;
Serial.printin("{=Hl0;: BE, ITH70%(27°)");

/] $8¥6: fTH70%

} else if (lightLevel < 860) {

targetAngle = 45;
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Serial.println("#=HlsREE: E®#EN, TH50%(45°)");

} else {

targetAngle = 72;
Serdal.printin("iZHIsRES: B&CH=, TH20%(72°)");
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