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ABSTRACT

Theultimategoal of smart homeisto solve theneedsof "people”,in theintelligent stage of thewhole house, in various
scenes, all intelligent appliances will be united into a unified whole, in order to solve the personalized needs of
"people’,self-learning users living habits and characteristics, automatic realization of a full range of linkage.This
product can closaly follow the pace of the devel opment of smart homesand meet the users requirementsfor the pursuit
of Internet of Thingsand intelligence, that is, this product can enable usersto manage windowsto break thelimitations
of timeand space. At present, most of thesmart windows on the market are window closersthat smartly closewindows
when it rains. The function is not perfect and the effect is not smart enough. On this basis, the work finds the most
efficient program for processing multiple sensors through continuous experiments. Through experiments, we have
obtained STCAB8051 single-chip microcomputer combined with different sensors and different sensors and different

types of products with different functions.
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The continuous development of 5G technology, block
chain, artificia intelligence and Al technology has
promoted the development of the smart home industry.
Since 2011, themarket has shown agrowth trend, and
the increase in volume indicates that the smart home
industry hasentered an inflection point, entering anew
round of integration and evolution from awandering
period. Inthenext threeto five years, the smart home
will enter aperiod of rapid development onthe onehand,
and ontheother hand, protocolsand technical standards
will start to communicate and integrate actively. Led by
the development of artificid intelligence and I nternet of
Thingstechnology, the smart homeis ill hot, and the
indugtry isbooming. I nternet giantsand emerging Sartups
lay out their hardware, technology, sysem solutionsand
other different perspectives, and the smart home system
isemerging. With the continuousimprovement of artificia
intelligence technology, the variety of smart home
productsisincreasing day by day.

This product can closely follow the pace of the
development of smart homes and meet the users

requirementsfor the pursuit of Internet of Thingsand
intelligence, that is, this product can enable usersto
manage windowsto break the limitations of time and
space. At present, most of the smart windows on the
market arewindow closersthat smartly closewindows
whenit rains. Thefunctionisnot perfect and theeffect is
not smart enough. On thisbasis, thework findsthemost
efficient programfor processing multiplesensorsthrough
continuous experiments. Through experiments, we
haveobtained STCA8051 single-chip microcomputer
combined with different sensorsand different types of
productswith different functions. In addition, infrared
sensing equipment and motorsare combined to achieve
efficient processing of external data, making windows
more intelligent, more targeted, and peoples'life
experience become stronger.

1. OVERALL SYSTEM OVERVIEW

1.1 Overview of theoverall smart window principle
This product isasmart home diding window. The main
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functionisto automatically close and open thewindow
according to the changes in the external climate
environment; it can also automatically adjust the light
according to the degree of indoor and outdoor light,
improvetheindoor light intensity according to needs,
and create acomfortableinterior Livable and healthy
living atmosphere; users can also intuitively learnthe
weather conditionsof the day through thetemperature
and humidity on the LCD display; infrared sensing
technology can detect the presence of human bodies
and obgtaclesintimeto avoid possibledamage and wear
during operation.

Thisproduct incorporatesanumber of amart sensing
technologies. The product’s control system consists of
mechanica transmission, smart sensing module, infrared
sensing protection module, MG995 steering gear,
window structurebracket, glass, LCD dimmingfilm, etc.
Theintelligent window systemcan bedividedinto severd
parts: central control system, intelligent sensor system,
infrared protection system, liquid crystal display system,
automatic dimming system. The basic principle block
diagramisshownasin Fg.1.
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1.2 SCM system module

1.2.1 Humidity detection module

The humidity sensor isthe Smplest humidity sensor. Wet-
sengtive dementsaremainly composed of resistivetype
and electric DAO type. They are characterized by
covering afilm made of moisture sensitive materialson
thesubstrate. Whenthewater vapor intheair isadsorbed
onthe film, the resistivity and resistance value of the
elementschange, and humidity can bemeasured by using
thisfeature. Moisture-senstive capacitorsare generaly

made of polymer film capacitors, and the common
polymer materials are polystyrene, polyimide, acetic acid
fiber caseate, etc. When the environmental humidity
changes, the permittivity of the humidity sensitive
capacitor changes, so that itscapacitance also changes.
The capacitance changeis proportional to thereative
humidity.

The humidity sensor HS1100 used inthe systemisa
variable capacitive sensor, which is equivalent to a
capacitivecomponent inthecircuit composition, and its
capacitance valuewill increase asthe detected humidity
intheair increases. In order to accurately convert the
change of capacitance into aformthat is easy for the
computer to accept, HS1100 and 1C555 are formed
into a multi-resonant circuit, and the change of
capacitance isconverted to the opposite resonant wave
frequency Sgndl.

Sincethereisnotimeto chargethecapacitor Cwhen
the power supply is connected to the circuit, Vc = Ov,
30 theoutput Vo ishigh. Whenthe capacitor Cischarged,
the circuit temporarily entersastable sate, and thena
periodic output pulse isgenerated in the circuit. The
holdingtimeof transent Seady Satel, that is, theforward
pulsewidth of output vo, will betl = 0.7(r1 +r2)c. In
the transient steady state, the maintenancetimeof I is
T2 = 0.7R2C.

Therefore, the oscillation period T=T1+T2=
0.7(R1+2R2)C, and the oscillation frequency f=1/T. The
ratio of the forward pulse width T1 to the oscillation
period T is called the duty cycle D of the rectangular
wave. According to the above conditions, D=(R1+R2)/
(R1+2R2), if R2>>R1, then DH"1 /2, that is, a
rectangular wave (square wave) with thesame positive
and negative pulsewidth of the output sgnal. Asshown
below, Figure 2isits schematic diagram. Figure 3 shows
therelationship between frequency and humidity.
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Fig 2 Schematic diagram of humidity sensor HS1100
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Humidity (T) | Frequency (f) | Humidity (T) | Frequency (f)
0% 7355 60% 6642
10% 7230 70% 6462
20% 7102 80% 6328
30% 6980 90% 6187
40% 6855 100% 6033
50% 6733

Fig 3 Frequency and humidity relationship diagram

1.2.2 Light Sensor Module

Light sensor is a sensor for detecting light intensity,
referred to astheintensity of illumination, theworking
principleistolight intensity valuesinto voltagevalue, tell
fromtheworking principle, intengty of illumination sensor
isakind of using hot effect principle, thiskind of sensor
isthe most important isthe use of the reaction of weak
light has higher detection components, these original
induction actually like camera sensitive matrix, interna
winding plating type multijunction thermopile, itssurface
coated with high absorptionrate of theblack coating on
the hot junction on theinduction, while cold jointsinthe
body, hot and cold junctiontemperatureelectric potential.
Inthelinear range, the output signal isproportiond to
thesolar irradiance. Thevisiblelight fromthefilter hits
the imported photodiode, which is converted into an
electrical Sgna based onthevisiblelight. Theelectrica
signal then enters the sensor’s processor system and
outputsthedesired binary signal.

The GL5549 photoresstor used inthissystemhasa
light resistance of 100-200 KQ2 , Itsdark resistanceis
10MQ, works between-30°C ~+70°C 0 The
responsetime of resstance valuerisng is 20ms, and the
response time of resistance valuefalling is30ms. The
temperature characteristic curveisshown inFigure 4.

rate of resistance
change

the temperature
temperature
characteristic curve

FIG 4 Temperature characteristic curve
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Conddering that themonitoring environment may be
inahigh humidity and hightemperature environment, the
CdS type photoresistor with high temperature and
humidity resstanceissdlected. Thedetection principle
of photoresistor isto usetheinternd photoelectric effect.
Whenthelight intensity ishigh, itsresistance vaue will
decrease. Thestronger thelight intengity rises, thefaster
theresstance valuewill decrease. If thelight intengity is
low, theresistance valuewill increase. The sengitivity of
the photoresistor to light (that is, the spectral
characterigtics) isvery closeto the human eye'sresponse
to visiblelight (0.4 to 0.76), so if the human eye can
detect light, thesewill causeresistance changes.

Inthe application circuit using the photoresistor, the
sgnd collected by the photoresistor GL5549isan optica
signal, and the output signal is an analog quantity.
Therefore, when connecting with the STM32 main
controller, theoptical signal needsto be converted into
ananalog sgnd and then converted into adigital signal.
Therefore, it isnecessary to connect to the pin capable
of digital-to-andlog converson, and thentranamit thelight
intensity to themicrocontroller.

1.2.3 Piezoelectric raindrop sensor module

Raindrop sensor isasenaing device, whichismainly used
to detect whether it israining or not and thesize of the
ranfdl. Itiswidely used in auto automeatic wiper system,
intelligent light system and intelligent skylight system.
Piezoelectric raindrop sensor makes use of the
piezoelectric effect of itspiezoelectric vibrator to change
the mechanical displacement (vibration) into electrical
sgnd, and then controlsother elementsaccording to the
voltage waveform of the energy transformation of
raindrop impact. And according to thevariation of voltage
waveform, theamount of ranfall can be obtained, so as
to control the vehiclewiper moreaccurately.

The system uses yl-83 piezoelectric raindrop
sensor. The energy of raindrop impact iscollected onthe
vibration plate inside the sensor, and the vibration is
carried out according to its own natural vibration
frequency.The dataof mechanical vibrationisconverted
into electrical signal by the piezoelectric effect of the
electric vibrator in the sensor.The voltage waveform
generated by the sensor will beamplified, and the circuit
signal will beinput into the circuit to chargethe circuit
composed of capacitor.Whenthe capecitor voltagerises,
thecomparison circuit will comparethevoltage withthe
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input voltage, and feedback the information to the
STM32 main controller.The schematic diagram of
piezodectric vibrator isshowninF G 5. Therelationship
betweenrainfal and output voltageisshownin FH G 6.

Raindrop
Vibrator vibration

u

Fig. 5 Schematic diagram of piezoel ectric vibrator
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Fig. 6 Relationship between rainfall and output voltage

1.2.4 Infrared sensor module

The human body has acongtant temperature, so it will
emit infrared rays of about 10 im at a specific
wavelength.The passive infrared probe works by
detecting the wavelength of about 10 im emitted by
human body.I nfrared sensor isakind of sensor which
usesinfrared to processdata. It hasthe advantages of
high sensitivity. Theinfrared raysemitted by the human
body are enhanced by aFresnel lens and concentrated
ontheinfrared sensor source. The pyroelectric element
isused intheinfrared induction source, which will lose
the chargebalance and releasethe chargewhen receiving
theradiation temperature change of humanbody.FIG 7
isthe schematic diagram of Fresnel lens, and FIG 8is

itsequivalent circuit diagram.
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Fig. 7 The schematic diagram of Fresnel lens
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Fig. 8 Equivdent circuit diagram

The dual-element pyroelectric infrared sensor
SDA02-54(PD632) isadopted in thispaper.Itsexterna
dimensions are shown in FIG 9.The sensing angle is
shown in FIG 10.According to the experimental
experience, themost suitable sze and shapeof infrared
sensor are selected asshownin FIG 11.The parameter
characterigicsareshownin FIG 12.
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FIG 9 External dimensons
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FIG 11 Size and shape
Sensitive Area 2*1 2 elements
Spectral Response 7-14
Signal Output 3200
Sensitibity 3400
Detectivity 1.4*100000000
NEP 1.0*0.000000001
Noise 70
Offset Voltage 0.8
Supply Voltage 2.2-15
Operating Temp -30-70
Storage Temp -40-80

FIG 12 Parameter characteristics

| nfrared detectorscan bedivided into two categories
according to their senstive elements, namely “thermal
detector” and “photoelectric detector”.The thermal
detector respondsto dl kindsof wavelengths, whilethe
photodetector only responds to a wavelength range
below itslong wavelengthlimit. Thetherma detector does
not need to be cooled whilethe photoe ectric detector
needs cooling.Generally, the responsivity of thermal
detector islower than that of photodetector, and the
responsetime of thermal detector islonger than that of
photodetector. The performance of the heat detector is
related to the size, shape and process of the device.
Therefore, theprocessisvery important, and the product
Specificationisnot easy to bestable. Theinfrared sensor
used inthissystemis pyroelectric infrared sensor. The
basic principleof thermal detectorsin detecting infrared
radiation congstsof two main processes. Thefirst process
isthat the temperature of thethermal detector increases
with the absorption of infrared radiation energy. With
the change of incident radiation power, thetemperature
of theelement also changes correspondingly; The second
processisto convert thetemperature change caused by
radiant energy into corresponding electrical signalsby
using sometemperature sendtive characteristics of the
element.FIG 13 showsthe frequency characteristics of
theamplifier inthe equivaent circuit of theinfrared sensor.
FI G 14 showsthereationship betweeninfrared relative
sensitivity and shading frequency.
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FIG.13 Frequency characteristics of the amplifier in the
equivalent circuit
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FIG.14 Relationship between infrared rel ative sensitivity and
shading frequency.

1.2.5 Dust sensor module

The dust concentration sensor is an intrinsically safe
product. It adoptsthe principleof light scattering to detect
the dust mass concentration of underground air in coa
mines It hasavariety of standard sgnd output and darm
functionsand can be used alone or in conjunction with
the coal mine safety monitoring system. Dust
concentration sensor isakind of intelligent instrument.
Thefunctionsof zero setting, presat K vaue, darmsetting
and so on can berealized by remote control. Itisstable,
reliable and easy to use.

Thereisaholeinthecenter of the sensor that allows
air to flow freely and emit LED light directionally. The
content of dust is determined by detecting the light
refracted by dust intheair.FIG 15 showsits schematic
diagram.

FIG15 Schematic diagram

The system adopts GP2Y 1010A UOF dust sensor,
itsshapeisshownin F G 16, and itssmulationcircuit is
shown in FIG 17.T he specific parameters of the dust
sensor selected by thissystemare showninFIG, 18.In
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this system, the analog signal of different dust
concentration isdetected by dust sensor and converted
into different voltage value, so asto judge whether the
vaueof window closing actionisreachedinMCU.The
relationship between dust concentration and different
output voltage valuesisshowninFIG 19.

FIG.16 Shape of GP2Y 1010A UOF dust sensor
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FIG17 Smulation circuit

The power supply voltage DC5+2V

Working current 20mA

sensitivity 0.5V/(0.1mg/m3)
Minimum particle detection value 0.8%am

Clean the voltage in the air 0.9v

Working temperature -10~65!

Storage temperature -20~80!

service life 5 years

size 46mmx30mmx17.6mm
size of the weight 159

FIG.18 specific parameters

Dust concentration characteristics
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FIG 19 Rdationship between dust concentration and different
output voltage values

Generally, cigarette smoke is fine particles, high
dengty, will diffuselarge-scdedrift. Compared with this,
dust isalargeparticle, low dengity, intermittent into the
detectionfidd of dust sensor. Asshowninthefigurebelow,
smokeiscontinuoudy showing ahigher output voltage,
and dust is spaced to show a higher output
voltage. Therefore, according to the output voltagevaue
(luminous dement and pulse output voltage value of the
same period) of the sensor, it can be read from the
microcomputer softwarewhether thereisdust / smoke/
dust, no matter which stateit is, and how muchtheair
pollutionis.Thereationship between different dust and
itsoutput waveformisshowninFIG 20.

State of Smoke o Dust

dust

-------

Output
waveform

FIG20 Relationship between different dust and its output
waveform

1.3 Principleanalysisof stepping motor

Whenthe sepper driver receivesapulsesignd, it drives
the stepper motor to rotate a fixed Angle in the set
direction, that is, the stepping Angle. The angular
displacement is controlled by controlling the number of
pulses so asto achievethe god of accurate positioning.
At the sametime by controlling the pulse frequency to
control themotor rotation speed and acceleration, so as
to achievethe purpose of speed regulation. The stepper
motor hasthefollowing characteridtics:

1. Themoment of sepper motor will decreasewith
theincrease of gpeed. When the stepping motor
rotates, the inductance of each phase winding
of themotor will formareverse electromotive
force, the higher the frequency is, the greater
thereverse electromotiveforcewill be. Under
its action, the phase current of the motor
decreases with the increase of frequency or
speed, whichleadsto the decrease of torque.

2. The stepper motor can run normally at low
speed, but if it ishigher than acertain speed, it
cannot start, and accompanied by aloud noise.
The stepping motor hasatechnica parameter
cdled no-load start frequency, thet is, the pulse
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frequency that the stepping motor can start
normally under no-load condition. If the pulse
frequency is higher than thisvalue, the motor
cannot start normaly, and step-loss or saling
may occur. Under load, the startup frequency
should be lower. If the motor isto reach high
gpeed rotation, the pulse frequency should have
an acceleration process, i.e. the starting
frequency is low, and then the desired high
frequency isincreased according to a certain
acceleration (motor speed isincreased fromlow
speed to high speed).

3. Themaintaining torqueof stepper motor refers
to the moment when therotor islocked by the
stator but not rotated. It is one of the most
important parametersof stepper motor, usualy
the moment of stepper motor at low speed is
closeto theholding torque. Asthe output torque
of thestepping motor decreaseswiththeincrease
of thespeed, the output power dso changeswith
the increase of the speed, so maintaining the
torque has become one of the most important
parametersto measurethe stepping motor.

4. the gtepper motor must be drivento run, drive
signa must be pulse sgnd, no pulse, the stepper
motor isstatic, if theappropriate pulsesignal is
added, it will be at a certain Angle (known as
the sep Angle) rotation. The speed of rotation
is proportional to thefrequency of the pulse.

5. The stepper motor has the superior
characterigtics of instant start and rapid stop.

6. Changing the sequence of pulses can easly
change thedirection of rotation. Therefore, at
present, the printer, plotter, robot and other
equipment with stepper motor as the power
core.

Because the rotation angle of stepper motor is
proportiona to thenumber of pulses, themotor hasthe
maximum torque when it stops (when the winding is
magnetized), the accuracy of each step is between 3%
and 5%, and the error of onestep will not accumulateto
thenext gep, it hasbetter postion accuracy and motion
repeatability, and the stepper motor hasexcellent sart
stop and reverseresponse. Thissysemuses 25BY 2406
stepping motor, itsrated voltageis12V, phase resisgance
is20U, step angleis 15°.According to the experimental
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reguirements, the power on sequence of step motor is
A->AB->B->BC->C->CD->D->DA->A.And the
rotation direction of the sepper motor iscontrolled by
theoutput port of the single chip microcomputer and the
phasewinding oneby one.lnthisexperiment, P1.0, P1.1,
P1.2 and P1.3 are respectively connected to the four
phasewindingsA, B, C and D of the stepper motor, as
showninFg. 21.

Fig. 21 Connection circuit diagram of sensor, stepper motor
and STC12C5A60S2

Inthisexperiment, the uln2003apg chipisused as
the driver module, as shown in Fig.22. The pulse
sequence and direction control signal of single chip
microcomputer areoutput fromP1.0 ~p1.3 port, and
transmit to ULN2003 chip for power amplification
directly. Thedriving current and voltageare achieved to
drivethe 57BY G250-56 (2A, 0.9 N - m) stepper motor
towork. Thehardwaredircuit diagram of themotor drive
moduleisshownin Fig.22.
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Fig.22 Hardware circuit diagram of drivemodule

Inorder to redizethe precise control of windows
opening and closing, thisexperiment usesfour phase six
wire stepping motor, and selectsULN2003APG asthe
driving chip of the stepping motor. The motor circuit
gmulation diagramisshowninFig.23.
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Fig.23 Circuit diagram of four phase six wire stepping motor

2. WORKING PROCESS ANALYSIS OF
INTELLIGENT WINDOW

2.1 Working process analysisof each part

2.1.1 Analysisof overall working process

Thissystem hasalot of functions, but the hardware part
has replaced most of the software functions, that’swhy
the softwareisrelatively smple. The control tasksinthe
sysemareultimetely redized by software, and thedesgn
of oftwarewill affect the control performanceof thewhole
sysemdirectly. The systemwill usemodular structure,
and integrate the modules to achieve the control
requirements eventually.At the power electronicsleve,
packaging multiplepower dectronic devicesinonemodule
can reduce the device sze, the cost and improve the
reliability. In this system, we have assembled power
electronic devicesand logic, control, protection, senang,
detection, sdif diagnosisand other information dectronic
creuitsonasngle chipto formapower integrated circuit.
Intermsof modular design, thesysemismainly composed
of threemodules: function subroutinemodule, interrupt
service module and stepper motor operation mode
module. Among them, the function subprogrammodule
includesA/D converson control subroutine, judgment of
externd rainfall amount subroutine, judgment of externa
light intengity subroutine, judgment of externd temperature
and humidity subroutine, judgment of external dust
concentration sensor, judgment of externd wind pressure
subroutine; interrupt serviceprogramincludes 1stiming
interrupt programof TO and 1scountinginterrupt program
of T1, andjudgment of whether thereisan object to start
interrupt mode while running the window closing
action.TheoftwaremodulestructureisshowninFig.24.
[Comen_]
T ‘x}ll‘ " I '—T ‘ ‘Q

=R

FIG 24 Software module structure diagram

2.1.1 Working process analysis of temperature
and humidity module

Themain programflow of the sysemisshowninFg.25.
Frg of dl, thesyseminitidization, set theinterrupt mode
andturnitsalf on, set theinterrupt mode, openinterrupt,
etc., then set the timer / counter working mode, turnon
TO,and T1, TOgenerates 1stiminginterrupt, the 1stiming
time generated by TO isthe gate time of the counter,
while T1 countsthe output frequency of STC8051 chip
inFg. 25, and the count valuein 1sisthe frequency of
the resonant square wave, the relative humidity is used
to determine the current by the frequency. Then
repeating the cycle, the system reads the resonant
frequency of the square wave every 1s, and continuoudy
judgestheweather conditionsto control the operation
of the stepping motor.

Y

System
initialization

'

Set interrupt
on interrupt

Vait for
interrupt

Read the A/D

he judge
weather

Control motor

Set how the
counter

TEefine the
initial value of
the counter

Start timer

[ |

FIG 25 Fow chart of main program of the system

i

211 Working process analysis of lighting
module.

When measuring thelight condition, according to the
photoresistance isanegative resstance characteristic
device, thegreater thelight intensity recelved, thesmdler
theresstancevaue, thesmadler thevoltage distributed
inthe seriescircuit; onthecontrary, thesmaller thelight
intengity, the greater the voltage distributed on the
photoresistor. ADC0809 convertsthe analog voltage
signal fromthe photoresistanceinto digital signal and
transmitsit to the single chip microcomputer, which
judgesthelight intensity at that time. By comparing the
intensity of light with the value specifiedin the program,
the MCU determines the power output to the liquid



Research on the design of intelligent window System based on STC8051

crystd dimmingfilmsysem. Theprincipleof liquid crystd
dimming film “transparent on power, atomization off
power” isused to achieve the best indoor light condiitions.

2.1.2 Working process analysis of raindrop
module

It is apiezoelectric raindrop sensor, which is used to
measurerainfal. Thepiezoelectric raindrop sensor uses
the piezoelectric effect of its piezoelectric vibrator to
changethe mechanical displacement into electrical sgndl,
and controlsother componentsin order to thevoltage
waveformtransformed by the energy of raindrop impact.
In the setting of raindrop sensor’sprogram, timer T1
worksto make TMOD = 0x20, SCON = 0x50 and set
thebaud rate to 9600. Generaly speaking, throughthe
digital analog interface of STC8051, theranfall detected
by the sensor istransformed into electrical signal, which
will bejudged intheinterna program of the chip. The
set value of the system program is 128. If the rainfall
exceedsthe set value of theinternal program 128, the
programjudgesthat theranfal islargeand reachesthe
window closing value. Then program transmits the
stepper motor thevery signd, so that the stepper motor
reverseto closethewindow. Theflow function diagram
isshowninFig.26.

' '

FIG 26 Raindrop sensor flow chart
2.1.1 Working process analysis of dust detection
module

When measuring the dust concentration, the
phototransstor inthe sensor can detect thereflected light
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of dust intheair, even the particles of tobacco can be
detected. Theinfrared light-emitting diode emitslight
when encountering the dust to produce emission light.
The receiving sensor monitorsthelight intensity of the
reflected light and outputsthe signd, thenjudgesthe dust
concentration according to the light intensity, the
measured concentration is compared with the
concentration standard value of the programinthe chip
to determinewhether to start the sep motor to closethe
window.

2.1.2 Working process analysis of wind pressure
detection module

When measuring thewind pressure, the pressure of the
wind pressure sensor acts on the film directly, which
changestheresistance of the sensor. The output pin of
thewind pressure sensor connect to the STC8051 single
chip microcomputer. The change of resstance affects
the electric signal value of the input single chip
microcomputer. Theinternal comparison of thewind
pressureinthe single chip microcomputer can make step
motor to close the window.The flow chart of motor
softwareisshowninFig.27.

System
initialization

Start A/D
¥

Set interrupt Wait for
interrupt

on interrupt

Sef how The
counter
work

Read the A/D

efine the
initial value of
the counter

The judge
weather

Start timer

L

FIG 27 Flow chart of motor software

2.1 Read A/D program design

Inthis system, ADC0809 analog-to-digital converter
converts the analog voltage signals of piezoelectric
vibrator, photosensitive resistor and photoelectric
transstor into digital voltage signals, and then tranamits
themto thesingle chip microcomputer, whichjudgesthe
light intensity, dust concentration and rainfal intensity.
Theflow chartisshowninFig.26.
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First of al, judge the digital signal after A/D
conversion, i.e. rainfdl. If thevadueafter A/D converson
isgreater than acertain value, take 500 in this paper,
thenitisconsdered that therainfdl islargeand the motor
reversesto closethe window; if theA/D conversonvaue
islessthan 500, it isconsdered that therainfall issmall
and themotor rotatesforward to open the window.

Asthedigital sgnal after A/D conversion, judgethe
dust concentration. If the concentration ishigher thana
certain value, thispaper takes 0.3ug/m?, which means
the output voltageishigher than 1.5V, it isconsidered
that the dugt concentrationishigh, and reversethe motor
to dosethewindow. If thedust concentration monitoring
islower than 0.3ug/m?, which meanstheoutput voltage
is lower than 1.5V, it is considered that the dust
concentrationislow, and forward rotating motor to open
thewindow. A/D conversion diagram of dust sensor is
showninFg. 28.

07 0.1 02 03 04 05 06 07 08 09
W (ug/m®)
Fig.28 A / D conversion diagram of dust sensor

Finally, thedigital signd after A/D conversion, i.e.
thelight intengty, isjudged. If thedigital Signal after A/D
conversonisnot lessthanacertain value, 125 istaken
asthelight intensity inthis paper. If the A/D conversion
valueislessthan 125, thelight intensity isstrong (the
photosensitive sensor isadevice with negative numerical
characteristics), Theliquid crystal dimming filmisused
to adjust thelight to reduce theindoor light intensity. If
the output frequency of the humidity conversion circuit
isinacertain range, take 30%~70% inthis paper, the
corresponding output frequency is 6468 ~ 6976, the
humidity isconsdered to be appropriate, and the motor
isrequired to turn forward to open the window; if the
output frequency of the humidity conversion circuit is
not within the above frequency range, it isconsidered
that the humidity isnot appropriate and themotor reverse
to closethewindow. Theflow chartisshowninFig.29.

FIG. 29 Overall functional flow chart

2.1 System main program design flow

The software design of thissystemis based on kell and
C speech. The whole system is based on STC8051
MCU. STC8051 development board isused asthe main
control unit of the system. Raindrop sensor, wind
pressure sensor and dust sensor are installed on the
window. At thesametime, thewindow isequipped with
safety device human body infrared induction electronic
module. The function realization of the product is
combined withthe Internet of things. Users can select
theintelligent degree of thewindow, whether the outdoor
temperature and humidity are displayed, and whether
thewindow externd self-cleaning functionisactivatedin
the corresponding app. At the sametime, the different
sensorsareused to monitor the outdoor environment in
real time, and the dgorithmisused to judge whether the
environmental value exceedsthe corresponding preset
vaue, 50 asto rotate the motor for corresponding action.
The softwareflow chartisshowninFig.30.
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FIG. 30 Softwareflow chart
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THE CONCLUSION

Theintelligent window switch sysembased on STC8051
gangle-chip microcomputer desgnedinthispaper redizes
automatic window closing according to the external
environment, So that peopledo not haveto worry about
the stuationthat they cannot close thewindow timely
becausethey arenot at homein abad environment. The
system hasthe characterigtics of highintegration, smple
and convenient operation, and can control thewindow
switchintelligently, stably, safely and religbly.

I nthe hardware selection of the system, STC8051
MCU asthe control core, and additional external data
memory and signa acquisition and processing circuit,
control circuit, display circuit and so on. Our design has
a beautiful overall layout, low power consumption,
complete functionsand low cost. Different hardware
directly connected appropriate, independent operation
without interference, and the connection of low delay,
high precision, almost at the sametime.

The software part mainly includesthemain program,
the systeminitidization program, the display subroutine,
the software USES the single-chip microcomputer
assembly language, USESthe state metrix unit program
thought to design, the programiswritteninthe Windows
XP environment by Keil software. Software
compatibility is high, the overall speed is fast, no
redundant unnecessary procedures, very smple, clear
logic.

According to the survey, China's smart home has
boomed in recent years with the development of 5G
technology, artificial intelligence and the Internet of
Things. At present, most of the smart home products
are mainly concentrated in smart air conditioning,
refrigerator, lighting, shading and other modules. Inthe
development of smart Windows, it only stays in the
ample, sngleintdligent window opener and curtain Sage,
with dow response speed and insufficient intelligence.
In comparison, the processing speed of thisproduct is
10% higher than that of the alternative productsonthe
market. A variety of additional sensors, sensang accuracy,
to different areasof avariety of climate conditionscan
achieve accurate grasp and timely treatment; With the
acceleration of people’sliving gandards, thestrong desire
for consumption upgrade, and the deterioration of
environmenta air quality, thedemand for smart Windows
isincreasing, so thisdesign will bewidely applied and
researchvalueinthefuture.
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