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ABSTRACT

Intelligent Home Furnishing is home as a platform, including building, automation, intelligent in an efficient,
comfortable, safe, convenient Home Furnishing environment. The Internet of things is through the RFID, infrared
sensors, GPS, laser scanners and other information sensing device, as agreed in the agreement, to any item
connected to the internet. The paper presents construction of Intelligent Home Furnishing control system based on
Internet of things and sensor. Smulation results show that the proposed method is effective.
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INTRODUCTION

Intelligent Home Furnishing large control systenmally consists of system server, the home contrdfteodules),
various router, cable modem termination equipmeWiTS, switches, communication device, controllerreidss
transceiver, detectors, sensors, a variety of thia part for institutions, printer and so on.

Modern Home Furnishing life is a kind of high gratigh quality, and personalized, intelligent manfig. This

system is the intelligent Home Furnishing systersebdaon AT89S52 single chip control; home appliacmetrol

room can practice various, and can display theeotiworking state through the LCD screen dynanmitelligent

Home Furnishing system than the system with thdittoamal, functional diversification, cost low coatlvantages,
and in accordance with the concept of developmenbday's society, intelligent, energy-saving, emvinental
protection, and to raise people's awareness ofeceaison in the enjoyment of high grade, high qyali
personalized, intelligent life at the same time.

With Internet expanding to ordinary family life, m&@umer electronics, computer, and communicatiotegiation
trend has become increasingly evident, modernligeelt Home Furnishing because of its safety, coiem,
efficient, fast, and intelligent and so on will loege the new fashion of modern society and the famitwenty-first
Century. When the family intelligent gateway to kihds of family appliance through family bus teology
together, constitute the modern intelligent Homeniahing system is powerful, highly intelligent.

The Internet of things is a model system for virtugtwork real-time interaction with the real warttie ubiquitous
data aware, in a wireless based information tragsion, intelligent information processing, on orend, is

conducive to enhance the efficiency of the societythe other hand, would cause public attentiomfirmation

security and privacy issues. Technically the Ireeof things has many hidden trouble of networkusée Because
of the Internet of things in many occasions thguine wireless transmission, the exposure signpllslic places, is
easy to be stolen, but also more vulnerable tofarence, which will directly affect the networkssgm security.

Wireless sensor technology is a hot technologyhi@ field of wireless communication, it integratesnsor
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technology, embedded computing technology, modetwark and wireless communication technology, itisted
information processing technology, the micro sermmlaboration of the integrated real-time monibgri sensing
and collecting information of various environmental monitoring objects, through embedded systenthés
processing of information, and through random egdfanized wireless communication network with muiip
relay transmit information perception to the ussmntinal. In this design, using a variety of sendorg€ombine,
intelligent automation control according to the rauival value of each sensor, such as automaticlswit fan, the
intelligent control of frozen water, automatic astjuent of wind valve opening. And can realize thdtfdiagnosis,
alarm, real-time data and history data query anteEautput.

2. The analysis of function Home Fur nishing intelligent control system

Intelligent Home Furnishing control system can lefirced as a process or a system. The use of compute
technology, network technology, integrated wirieghnology, will be associated with the Home Furinighife of
various subsystems advanced communications, tagetiganically, through integrated management, lemi
Furnishing life more comfortable, safe, and effeztiCompared with the common Home Furnishing, ligteht
Home Furnishing has not only the traditional livilugctions, provide comfort and safety, high qyadihd pleasant
family life in space. Also the passive static stane to change the original as a wisdom tools, idew® full range of
information exchange, to help families and exteinfdrmation exchange flow, optimize people's wdylie, to

help people manage time effectively, enhance tbergg of Home Furnishing life, even to save moffigya variety

of energy costs.

Various sensors to complete the scene informatidieation, using the input channel for single chicrocomputer

for data processing, real-time control; Short Mgsssending part of the hardware circuit of mobdéartinal level
GSM module TC35 and TI conversion chip MAX232 comgoat based, complete Short Message transceiver
function.

The main control device (51) using matrix keyboseenning, the key components according to the rahksatrix,
in the ranks of intersection corresponds to a keyuse less keys, to determine whether the keyesspd and the
key position, this is called the key scanning mdtt®ave the microcontroller using keyboard scanniagyix I/O,
eliminates the pull-up resistor is welded convettjerimprove the appearance of the whole circuiatab[2]. The
first decision has no key is pressed, and thenifigdidne key position.

Main function of the intelligent home control systancluding the family equipment automatic contrbgme
security two aspects.

At present there have been the mainstream of theatdHome Furnishing processing platform is diddeto two
categories, one category is the gateway to cepleform Home Furnishing processing platform. Thamie
gateway integrated intelligent Home Furnishing egsintroduced in this way, the gateway and therathtome
Furnishing processing platform can be combined, @wedfamily security system, home automation systhis
platform, as well as the Internet into a whole, thealization of intelligent home control, entertaient,
communication and information sharing etc.. Theoadcis directly using a home computer to contrbkadds of
appliances.

Serial communication TC35i default is 8 digits aciing to bit, 1 stop bit, no parity, baud rate i2KBit/s to
115Kbit/s can be automatically adjusted. Note tl&35i pin definition is for external connection, fexample
TC35i, TXD signal input pin, connecting one of ttmécrocontroller TXD; RXD is a signal output pin, roeecting
one of the microcontroller RXD ,as is shown by e .

d,
p'=W(p,d)=p+D=(X]+( J (1)
y d,

Acquisition of the temperature information of therrent through the temperature sensor, sent tathagisition
module conversion, were analyzed by MCGS softwesejpared with the preset value, determines therwalge
water chiller opening, the room temperature maigdiat a constant. At the same time, in order ¢ditite the
control, MCGS configuration software will be colled by the temperature value is sent to the LCDI1l&igd
crystal display screen.

The design of MCU is application system. To deteenihe overall scheme of SCM control system is siesy

design is the most important, the most criticapstehe overall plan is good or bad, directly afféet performance
of the control system and the detailed rules ferithplementation of. The overall program desigmanly based
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on the task and process requirements of contrallgdcts and determine the. Design methods are lsvéo
according to the requirement of the system, fietetnine the system uses the open-loop system lagsédeloop
system, or data processing system. Select thetugfedement, to determine the overall plan, yowstriirst select
the measuring element good parameters to be melasuig one of the important factors affecting threcision of
control system.

The STC89C52 is a low-power, high-performance CM®&8nicrocontroller, with 8K in system programmeabl
Flash memory. In a single chip, with 8 bit CPU defth in system programmable Flash, the STC89C53@rof
solutions for high flexible, super efficient for maembedded control applications.

This module is composed of a light control, motdwel infrared receiver to realize the control loé tcurtain. The
reverse input end point constitutes two equivateststance of the crimping operation amplifier LN8350 that the
output voltage of the amplifier is 1/2U. Day lighight photosensitive resistor sensor to extermairenment, the
resistance is small, the reverse voltage is hitfen the positive side, the LM358 operational afigslioutput end
to output the high level, so that part of the drivetor control curtain, as is shown by equation (2)

Pea(f,2)
F-(f)P.(a)

Smoke gas sensor is the main component of this leptliBLM323 operational amplifier is the colleatiof
signal amplification, transmitted to the ZigBeeeléss module, the operational amplifier is a fuorcof time delay,
the relay is the role of a switch, here as longthes signal output, relay is closed, the rest of tinee are
disconnected, horn alarm the role of PT2262 wigetaedule, chip, is to send a signal to the cectratroller.

Miea(F,2) =3 Pa(f,a)In @
f,a

Short Message is a standard ETSI developed by thepEan Telecommunications Standards Committeerder
to control the GSM MODEM Short Message service, G@#tocol provides 3 kinds of interface protocohieh
are BLOCK model, TEXT model and PDU model.

Mode control, is the concentrated electric togetiwettrol, such as temperature, chilled water onteter, this is if
one by one switch manually becomes more complakgiSummer pattern, chiller with frozen wateraset model,
when there is the need to start this pattern, sgarédéussy control will become a step, and thidkiri control mode
for urban system is relatively easy.

0°u
ox’

=u(X, X, +1)+ulx, X, )= A K, X,) 3)

The DTMF signal, the system controller by MT887@aiging the distal sent and carries on the decodiignal

decoded by the central processing unit, data aitigniand processing. For the convenience of ugbessystem
voice prompts interface design [3]. Telephone rentmntrol system of general work in unattended remwent,

and it is the automatic reset function, onlinejiod. In order to meet the requirement of inteltige, the system
adopts SM8952AC25P as central processor.

The system uses a MQ-2 combustible gas sensor. Mgitexcellent stability, wide measurement rangghh
sensitivity and is widely used in the family, thtaqt's gas leakage monitoring device. By setting Q-2

combustible gas sensor to monitor the kitchen,pjaaline, with no leakage of gas stove. As thelgakage family
controller sends an alarm signal, electromagneticevand close the gas pipeline on the linkage.

From the current market intelligence Home Furnighaxisting control system, high cost, has not besely
applied. Through the data comparison, mainly isitibelligent Home Furnishing lighting, electricartrol system
to function as the core. But this system on theslmfsthe lighting, electrical control can contrbetwater flow
monitoring, power supply system, security systdma,a@pproach in system integration.

3. Application of combination of Internet of things and sensor

This paper used strengthen ZigBee wireless techgotgpe, with a wireless data communication equipime
industry standard applications, can realize mujtiipment of data transmission; network communicatirough
wireless ZigBee, wireless and powerful, with thayeoute and terminal equipment.

Sensor is a device of signal conversion of extemmf@irmation into electrical signals, which comggsa digital
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signal and analog signal, digital signal, can bedliy sent to MCU by electrical isolation or micocomputer
processing, analog signal data acquisition systembies multiple measured values are converted digial
guantity, after MCU or micro computer data procegsreal-time control.

Signals from sensors are of the successive tyamgehanalog signal acquisition to faster [4]. Thaleg input A/D
converter in the conversion process requires cohsgo after the signal amplification processintgrathe first
sample and hold, and then sent to the A/D conversieuit finally completes the signal processing.

The WSN network module and embedded server ternmmadule through a wireless network based on ZigBee
communication, the transmission of a data packesists of the following parts: initial encodingddi®)(1), bite(2)
address code, data type code bite(4), function bité€5), efficacy encoding. End code each codegtégs) sending
the data range in 0~255, different initial codehivitthe family are the only, prevent the mutuakiférence signal,
each receiving terminal after receiving data, ahswn by figurel.
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Fig. 1. The combination of Internet of thingsand sensor diagram

GSM base band processor is the core of the GSM Impdthich integrates the C166MCU processor andBe
kernel, MCU and DSP program and data memory, thHe ®istem time generator programmable timer, MCU and
DSP, the output pulse carrier modulation, RF seaalrol interface, compatible with 1ISO-7816SIM atamterface,
digital and analog voice filter and AD-DA convertéhe battery voltage measuring circuit, battenpgerature
detection circuit, C51 and C52 password unit, GM8#ulator, static, dynamic power management module.

Because the RS-232 serial communication distanamlis 15M, far can not meet the requirements ofvoek
wiring, intelligent Home Furnishing, taking intocnt the cost and technical problems, this delsamselected a
RS232 serial to Ethernet module, the SCM in tha dant through the network to Webpage daemon.

The main control unit to multi task, due in parthe requirements of reliability, the design of meontrol software
of this system is a time-sharing operating systentrol, using the RTX51 version of the tiny opengtsystem. As
the main control unit MCU embedded system, thewswof is typically a microscopic real-time operatsygtem,
which is especially designed for a certain appiicatSystem program has real-time process contrakal-time
information processing ability, able to timely resge to random external events and make rapid gsimgeof the
event. Time-sharing operating system is the CP@ tilimision of short growth substantially the sameetinterval,
i.e. "time slice" through the operating system,ienagement, the time sheets alternately allo¢atedch user.

4. The experimental simulation of Intelligent Home Fur nishing control system based on Internet of things and
sensor

Intelligent control system based on the analysisl@fe Furnishing can make people through the mgtfitee at
any location at any time, the home of any electi@ggpliance (for example: air conditioning, wateater, electric
cooker, lighting, etc.) for remote control; you dagon the way to work, will advance to the homecanditioning
open, let the water heater burning well in advawager heater, electric rice cooker cook deliciotsaged Rice,
whereas the realization of all only is completechbyessage.

Wireless remote control module, the module consi$ta transmitting end and the receiving end, theelass

transmitting device is connected to the PC (hastlakcommunication and wireless receiving devieeannected
with the main controller (51) of the serial portthee wireless communication [5]. The correspondiagtrol button
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intelligent Home Furnishing system user interfacePiC, the wireless transmitting device emits a aliga the
wireless receiving device, wireless receiving devlrough the serial port to the main controller)(fomposed of
a main controller (51) is responsible for procegd$iom the serial port information [6].

_ 1M
X_MZ)Q (4)

i=1

This part is the module of receiving and transmiftthe user mobile phone short message MC703. &Sittyp
computer carries on the explanation to the receiaémmation at the same time, the results willtheough the
ZigBee wireless network to the corresponding naml@dhieve the control objective, external netwofknterior
control, an integrated SIM interface in the basedoprocessor MC703, he directly connecting to thst interface
(end to end connector) used to connect to the bk dutside.

The development of Internet of things to a certtage, the home appliances can be connected antetiverk,
through the sensors communicates electrical sightdaufacturers in the factory can know use eleatrappliances
in your home, perhaps before we know the fault hap@iances.

The whole hardware circuit block diagram of inggint Home Furnishing system, the STC89C52 minimystesn
circuit, control circuit, the window curtain, thigit adjusting circuit, smoke sensor circuit, hdudd appliances,
fingerprint identification circuit analog circuitedign, can realize the intelligent home controlcfions Home
Furnishing system, Home Furnishing security funidcHome Furnishing monitoring function.

This paper used VB to develop communication progrtrare are two main methods, one is to use VHfitse
provides the control, the other one is to use Wivglé\P| application program interface, Windows ARbydes
three dynamic link library KERNEL.EXE, USER.EXE, GBXE for developers to call KERNEL.EXE, which
mainly includes some of the underlying operatingcfions, such as communication, menu, news and nmast
display function, GDI.EXE graphics device interfaderary, the main content is related to outputdion and

equipment, is as shown in figure 2.
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Fig. 2. Construction of Intelligent Home Fur nishing control system based on Internet of things and sensor
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System design of cable module, so all connectibosild be used in wire, so in practical applicatitis system is
applicable to the pre arranged and do not needdeenoften replacement of electrical equipment, rideo to
facilitate control, relay module will be indepentieas a control terminal. It also shortens the fleraf power line
wiring of electrical appliances, increasing theesafcoefficient system. The control core and theneetion are to
the server with the serial port, so the controkcamd the server host together.

Telephone remote control in this system, the key in the use of standard SPC exchange signalithgseftware
programming, the realization of the speech interfaed security authentication mechanism, Short Mgsbusiness
where GSM Short Message platform based on GSM mktwealizes Short Message remote alarm, has the
advantages of less investment, low cost, high bidilig, but also has good scalability and practitigh the
intelligent, networked direction of the future demment of home appliances.

CONCLUSION

This paper mainly introduces the technology andettgmment tools, intelligent Home Furnishing contsgktem
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used to, architecture of ZigBee technology usedthia module, wireless sensor network (WSN), GPRS
communication module. Analysis of intelligent Hoarnishing system demand put forward the basictfons to
achieve the design, and to determine the overaigdescheme Home Furnishing system, and put forwiaed
overall behind the circuit diagram of intelligenbide Furnishing system, and the design of each reodiuthe
circuit system.
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