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ABSTRACT

The overall goal of intelligent home furnishing control system is through the use of computer, network, control and
integration technology to build the domain family and even the whole city integrated information service and
management system, in order to improve residential high-tech living environment. Optical fiber is mainly composed
of three parts: the core, the cladding and the buffer coaTlng. Optical fiber sensor can change its reflection
according to the environmental temperature and strain change wavelength. The paper proposes build intelligent
home furnishing control system by Microcontroller GSM and Optical fiber sensor. This paper construct intelligent
network by using GSM short information system for wireless communication, and using GSM as wireless data
transmission network.

Keywords:. Intelligent home furnishing, Global System for MlelkCommunication (GSM), Optical Fiber Sensor.

INTRODUCTION

Intelligent home furnishing is also emerging as thmes require in this situation. The main functioh the
intelligent home furnishing control system is irdilng communication, automatic control equipmentusiy three
aspects [1]. With the development of new technolagg automation, using a number of sensors is aedemore
big, the function is also more and more strongyigliog great convenience to design various sensee theen
standardized, modular to the intelligent home feliitig control system.

Intelligent home furnishing control system the heade part is composed of five parts, namely thetched
telephone network program-controlled exchange $iigmaoart, control unit, sensor data acquisitiosteyn, GSM
module and TC35 modem interface and power supmiephone exchange network, program-controlled exgpha
signaling part is mainly composed of MT8870 andHage detecting element, it is part of the key ponents in
control system, and control unit control functi@@nsor data acquisition system, GSM module and Tr@@&%em

control unit to complete the processing and sendiagm signal; power supply part for each part levpower
source.

When people leave their own living environment, himaobtain a home environment information, has bexa
reality demand, Internet and GSM become the dewetmp direction can be selected based on the. Th®futhe
Internet to transmit information with a large ambwoif information, visual and other advantages, thet cost is
relatively high, impeding their access to the cadynfamily. In recent years, short message ser(&dS) as a
value-added service of GSM, along with the GSM ekncoverage continues to expand, has been dewglopi
rapidly, it has high transmission speed, low cdegs not occupy the communication channel and eithesintages,
research on this system based on SMS short messagiee, a convenient, economic, the utility, exjadle
intelligent home furnishing control system is good.
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Optical fiber sensor is the solution to the appiara of these challenges excellent, instead ofguiéi@am current,
and the use of standard fiber to replace coppee @B transmission medium. In the past twenty yeties,
development of Optoelectronics and optical fibemownication industry in a large number of reforns lgaeatly
reduces optical device costs, improve the qualityBy adjusting the optics industry economies ddlsc optical
fiber sensor and optical instruments have been fthenstage of laboratory to practical applicatiosigch as
structural health monitoring applications.

Short message service (SMS) and GSM (Global Sy&erobile) a GSM terminal system provides the (iit@b
phone), the service center (Service Center) wabkegpip text messaging service, the service cdoteinformation

storage and forwarding function. Short messageic®e®ls a basic business of GSM network has beenyitem

operators and developers more and more attentiergpiplication of this service is developed based.dhe paper
proposes build intelligent home furnishing consgstem by Microcontroller GSM and Optical fiber sen

2. Using Optical Fiber Sensor to Design I ntelligent Home Furnishing Control

The use of white LED light source instead of addigght source, so it takes no time to warm uphe laser diode
and constant temperature control, reduces the digitce stability requirements, and white LED ifenuch longer
than LD laser diode, optical sensor and the readdr a wedge-shaped thin film structure within teeme
interferometer TFFI, such can measurement errasethby manufacturing error compensation of TFFiximam
linear error is usually get in without any compdimafor the case of full scale 0.15%; manufactgnimocess of the
TFFI complex, at present can only provide a rarfgdigplacement sensor 20mm.

Monitor all kinds of display screen is aimed at mffiag light conditions, such that the screen presithe best
display brightness and reduce power consumpti@a; edn be used for street light control, secuiiiting and so
on numerous occasions. The following main charesties of the chip can be programmed license: ligtensity on

the threshold, when the actual light intensity extsthe threshold value is given when the intersigntal; digital

output conforms to the standard of SMBus (TSL256@) 12C (TSL2561) bus protocol.

All kinds of electrical appliances more and morettie home, all kinds of function is very complekeatrical
control function of intelligent home furnishing dool system, can control all function of the houslehappliances
or remote control [2]. The curtain control, accaglio the light, and it is time, indoor lightingffégrence automatic
control curtain to open, close or remote manuatrobhrRemote query and control through the mobhene to the
electrical appliances work. Security alarm, cantlom lamp, electrical system network in working stand the
indoor temperature, humidity, fire, gas and otimeloor environment detection and warning, and cdonaatically
react to the emergency program set in advance.

Intelligent home furnishing mounted behind the Qph8toelectric sensor and efficient, opposite the holes are
respectively provided with the reflecting plate, amhthe luggage placed on the machine on the t@&l.8
photoelectric sensor to detect the luggage, ana $eads a signal, the background starting trangmiskiggage
began to be transported into machine safety detectising the QS18 photoelectric sensor reachedsémei
automatic energy-saving handling, save energy;ovgmwork efficiency, as is shown by equationl.

X(t-1)= Zn:ci (t—r)+ rn(t —r)
E @)

X is one or several properties of optical fiber sanwill change the wave propagation parametersrdaoty to
changes in the external environment of the tedtpdt it such as intensity, phase, polarization ftaquency. Non
intrinsic type (mixed type) optical fiber sensodlvainly fiber as transmission medium of light beemethe device
and the sensing element, and the natural fibeoséhs fiber as sensing element.

ISD2560 chips use multilevel direct analog storagehnology, each sampling value stored in on-clingle
E2PROM units, no need for additional A/D or D/Artséorm to storage and playback, can very natunaé, to the
music, voice, tone and sound effects, avoiding aegd solid recording circuit due to quantizationdathe
compression caused by quantization noise and "reetald”, therefore, as a voice chip at home andaaband the
ideal, in many areas has been widely used in. Qudlinctional voice chip quality determines theeagth of
station announcer voice and performance.

The major obstacles for fiber Bragg grating serisothe application of wavelength demodulation. Wength
demodulation method mainly has the spectrometeye éiter, tunable filter, and the interferencerstiag, grating
matching method. However, in these methods, thle bigt of spectrometer, bevel edge filtering metresblution
interferometer no less, good repeatability, and sean cycle longer tuned filter [3]. Therefore,ratent years,
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grating matching method is becoming more and mopalar.

Because residential design is various, the desigardo take the overall signal, local design impdatation, due to
the closed nature of each room, may cause theuatien of the signal, the signal coverage area @ction, signal
of each region can be transmitted signal commuinicatwireless signal frequency transmission systesimg

2.4GHz, wireless sensor networks in the frequerfaylabal unity, without the need to apply for a 19¥nd, and
allows for the wireless signal encryption, to emlstire security of the wireless transmission of date figure of
using Optical Fiber Sensor to Design IntelligentéoFurnishing Control, as is shown by figurel.

intelligent home furnishing control
Couplerl

Optical fiber

Fig. 1. Using Optical Fiber Sensor to Design Intelligent Home Fur nishing Control

Optical fiber sensor is an important direction ef’dlopment, the system shown in figure 1. The leghttted by the
light source of LD modulated by AOM pulse signaleafEDFA amplification, pulse signal after ampléton by
fiber Bragg grating filter coupled known sensingtical fiber, optical fiber backward Rayleigh scaittig and
Brillouin scattering through the coupler outputtihe interferometer, the Brillouin scattering sigiakxtracted by
PD monitoring by amplifier with digital oscilloscepvaveform display the collected signals, finatlysough the
analysis of the waveforms obtained parameters miomg.

PXA270 chip microprocessor based ARM10 system ieldped by Intel as the core of the highly integdathip,
this processor was added to the Wireless MXX teldyyo greatly improved the ability of multimediagzessing,
also joined the Intel SpeedStep dynamic power mameagt technology, in ensuring the CPU of energguce
device power consumption. The specific model usitPXA270CS, the highest frequency can reach 624MHz,
bear the program running, resource allocation,raathory management, interrupt processing taskscantlol the
whole system operation, as is shown by equation2.

017
p:( j:
y) | X
z )

The light sensor is realized by using photoeledtaasistorp is photosensitive resistance or photodiode, butHe
application of x and y the total light requirementonolithic photodiode based on IC is one of testlthoices [4].
The photodiode is used for semiconductor probd Bgld generate current, it is constructed basedl siticon chip,
and used for crystal silicon production integratéctuit similar. A typical sensor application framerk map
consists of a photodiode, a current amplifier ap@dssive low-pass filter, to detect and processptgcal input and
output voltage signal caused by it.

Intelligent home furnishing control system basedH®1C, Ethernet, field bus, public telephone netwaink wireless
network transmission network is the physical platf@f network technology, computer technology,dibls as the
application platform, form a complete set familymaaunication, family equipment automatic control,nte
security and other functions control system. TheralW goal of intelligent home furnishing controfssem is

through the use of computer technology, networknetogy, control technology and integration teclgglto build

a family to the area and even the whole city iraggp information service and management systerorder to

improve the content and residential high-tech fvemvironment.

EL7900 integrated PIN photodiode and a currentanistage gain function, a light sensor for a lingpageration up
to 10000Lux. Dynamic range and sensitivity can bkieved through a load impedance on the outputufgp
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easily adjusted. Choose a lower value of the m@sistll provide a wider dynamic range, but needweak light
sensitivity at the expense of. On the other hahdpse a more high value resistor will provide emianlow light
sensitivity, but at the expense of the cost of dyicaange.

Intelligent home furnishing lighting system usingL8D lamp (F3 round white light, white 3mm LED dif®

simulated, which connected with the MCU controkuit of electric light photosensitive resistor wilhange the
intensity of light conversion resistance value, tireuit can be changed to conversion circuit \gétaThrough the
AD conversion chip ADC0804 (DIP package) will simatd the circuit voltage changes into digital qugnitaput

interface changes. SCM through the program settigg thresholds, when light intensity is too stromgweak,

intelligent control 8 LED lights light out numbexs is shown by equation3.

X =AX X, +BXU, + W, 3

Xk is making the system debugging that is divided lmrdware debuggind, with B are software debugging and
the on-line debugging of three parts. After a pneliary analysis and design, in the design of hardwécuit and
debugging of application, interspersed, system kare and software debugging is not divided, many\ware
fault is found in the debugging software.

Light sensor ISL29004 illumination acquisition azwhtrol program of light control circuit, the 4 $ym, the timer 0
interrupt service routines, should be sequentihliipugh the 12C bus to read 4 ISL29004 collectiatug and light
controlled by 4 PWM channels for automatic adjustimef the correspondingy with x; and % as is shown by
equation4.

0°u  d«
+

O%u=
x> 0x,’

(4)

Home appliances small amount of information buthkigdemand for real-time, must carry on the reaéti
adjustment in light of the family environment. Homgpliance runtime environment has the very bitedéhce, the
higher requirement to the anti disturbance andilgtabf system. Home users for the price are ey high, must
reduce the cost of building the network to a cartaitent, can be widely recognized and accepted{6lisehold
appliances complete function is different, needathieve intelligent level is also very differentcarding to
different functional requirements, design of irigeght level of different home appliances, if le¢ thmp also shared
Internet resources, it is not necessary, but ofkenio the home equipment requires a higher intetlidevel.

The core of optical fiber sensing technology isiagitfiber - a fine glass line, light can propagatethe center.
Optical fiber is mainly composed of three part®e tlore (core), the cladding (cladding) and the qutdte layer
(buffer). The blanket will stray light reflectiorore sent back to the core, to ensure that the higistthe lowest
transmission loss in the fiber core. The functidthe realization of the principle is the core ¢ toptical refractive
index higher than the index of the cladding, sct fight from the core communication to the claddilager

undergoes total internal reflection. The protectiager out to provide protection from external €omiment or
external force, the fiber damage.

3. Development of Intelligent Home Fur nishing Control System by Microcontroller GSM

With the rapid popularization of GSM network, th&I@ network covers almost the whole country, the jpetition
between the GSM mobile communication operatorseisoiming increasingly fierce, and the mobile phoherts
message sending and receiving in the fee will beeto Moreover, mobile phone with Chinese charaatisplay
and input function, make the system operation niotgtive. So using short message function of GSidbiile
phone remote control is detection function moreioby advantages. Intelligent home furnishing hasobe
represent the general trend of modern home deoarfi. Colleagues can be expected in the futureafdong
period of time is still the mainstream mobile pha&ogiipment people exchange information.

This thesis is the Internet of things and inteligdhome furnishing design based on the combinatibrthe
background, the temperature of the environment,ligbme furnishing, real-time monitoring of smokedaother
factors, and make the corresponding control thrahghGPRS communication module and managemeninsygie
enhance the home furnishing environment safety fedntonvenience.

Intelligent home furnishing not only provides alftdnge of information exchange, but also optintize people's
way of life and living environment, help peopledffectively arrange the time, saving energy, reaitee appliance
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control, lighting control, remote control, autongationtrol, interior and exterior curtain anti-thafarm, computer
control, timing control and telephone remote cdrdirad other functions. Embedded systems generefiéys to non
PC system, it includes two parts: hardware andwswéi. The hardware includes a processor / micr@ssmr,
memory and peripheral devices and /0O port. Thewsoé includes operating system software (OS) (the
requirements of real-time and multi task operatimmj application programming. Application contritis operation

of the system and behavior; and operational intenasystem controls the resource scheduling andwexe.

Telephone remote control of this system is therirggonal dual audio communication telephone sviitgmetwork
based on standard DTMF communication, program-otietr exchange signaling as the system control canus,
double MT8870 audio codec circuit, SCM from thepdlone exchange machine identification through\th&870
network control signal, the user only need to thiel home phone according to the system voice poimgiton to
select the recognition, in order to achieve thatide of the user remote control and security opiena detection of
various sensor is a measured value is convertedairtigital data acquisition system is used, dftersingle chip
microcomputer for data processing, real-time canpa®is shown by figure2.
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Fig. 2. Development of Intelligent Home Fur nishing Control System by Microcontroller GSM

Short message service as a basic business of G8Wrkehas been the system operators and developames and
more attention, the application of this servicaléveloped based on Development of Intelligent Hémmishing
Control System by Microcontroller GSM, as is shdwnfigure2. Because the network of GSM roaming seithe
country, has the characteristics of network cafigbilisers without the addition of networking, acadlverage in
greatly increase network for customers to saveeipensive construction costs and maintenance odistese same
time, he is the number of users are not limitedp¥ercome the traditional investment network comitaton
system cost, high maintenance costs, and coverfagetwork monitoring and user a limited number efettts.
Receive

Regulation and control of air conditioner, sunagilte, according to the program, according to the ttemperature,
humidity and other parameters to monitor, air cbader regulation and control. Regulation and cainéiccording
to the preset time program lighting equipment mariig, respectively, and it is to each room lightequipments,
control, and can automatically adjust each roonmilhation. Curtain control, it is according to theeset time
program, the curtains open / close control.

Intelligent disaster prevention, wireless sensqgiliagtions in the Internet of things on the familfy/light control,
and electrical appliances network provides a goadtiosn. And the use of GPRS communication modthe,
emergency family informed householders, and irgefit alarm. This significantly reduces the familyexpected
disaster loss, as is shown by equation5.

S, (@) = lim E{M}
Too 2T
(®)

The design of MCU is Sx application system by 2®.determine the overall scheme of SCM control systea
system design is the most important, the mostcalitep with Xr. The overall plan is good or bdulectly affect
the performance of control system and the detaidek for the implementation of. The overall pragrdesign is
mainly based on the task and process requiremémtsntrolled objects and determine the. Design odthare as
follows: according to the requirement of the systdinst determine the system uses the open-loopesyand
closed-loop system, or data processing systemci3@ke detecting element, in determining the oVesciieme, you
must first select the measuring element good paesm& be measured, it is one of the importartbfacaffecting
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the precision of control system.

The STC89C52 is a low-power, high-performance CM®&8nicrocontroller, with 8K in system programmabl
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. Has the stantiatlires: 8K
bytes of Flash, 512 bytes of RAM, 32 I/O lines, tiwtchdog timer, built-in 4KB EEPROM, MAX810 resztcuit,
three 16 bit timer / counter, a 6 vector level @irupt structure, a full duplex serial port. Irdén STC89X52 can
be reduced to Ws OHz static logic operation, K+1i sapports 2 software selectable power saving mode.

GPRS by using the TDMA channels are not used inGBM network provides moderate speed data transter.
and k+1 by GPRS broke the GSM network can only igethe circuit switching mode of thinking, only by
increasing the functional entity corresponding @adt of the transformation of the current basei@tasystem to
realize packet switching, the transformation of timeestment is relatively small, but the user datie but have
considerable. But, because you no longer needdd the current wireless application intermediamvester, so the
connection and transmission will be more converggct easy.

Data acquisition is to collect the signal of thens®, analysis of the control part is based onitifiermation
collected by the time-sharing operation is benafitd improve the efficiency of the system. Otheftware
including the Windows CE customization, design @fisd communication protocol, write home appliancestrol
panel program.

TC35 module mainly consists of a GSM base bandgssmr, GSM RF module, power supply module (ASI@sH
memory, ZIF connector, an antenna interface is am®g of six parts. TC35 as the core, the basehwakssor
mainly deals with speech, data signal of the GSivhiteal, and covers the cellular radio frequencyigopent in all
of the analog and digital functions. On the prenaisao additional hardware circuit, which can supgaér, HR and
EFR voice channel coding.

4. Build Intelligent Home Furnishing Control System by Microcontroller GSM and Optical Fiber Sensor
Intelligent home furnishing is a use of communigatand Internet and integrated wiring technologyoading to
human body engineering, agricultural personalizethahd, through the family of unified managementfpian,
will work with family life of various subsystemseaclosely related with system together. So frompiat of view
of market demand, intelligent home furnishing isessarily a broad prospect.

The communication mode of GPRS packet switchingmanication in packet switching, data is dividedoirat
certain length of the packet (packet), there isaekpt in front of each package (the symbol indedkee address
where the packet). Does not need to pre distribhiéenel data before transmission, to establisledheection? But
in each data packet arrives, according to the datdhe header information (such as the destinatiddress),
temporary find an available channel resources héllthe datagram sent. In this mode, do not occufiyea
relationship between the data sending and receitviagsame channel, channel resources can be regasdey all
users.

Fiber Prague grating sensor is a kind of optidaéifisensor used in the highest frequency, the widege, the
sensor based on optical environment temperature/ andstrain changes its reflected wavelength. FiPegue
grating by holographic interferometry and phasekmasthod to a short photoperiod sensitive fiberoseal to a
light intensity distribution of the light cycle. Slu optical fiber refractive index will be according the light
intensity of irradiation was to change forever.

The highest frequency of SM8952C25 is 25MHz, wikB8MCU flash memory, the SM8951/8952 series prosluct
are 8 hit monolithic 4/8K embedded flash microcoldér as many as 32 I/O port of the 4K/8K flash nogynhas
not only can be used as a program storage spacdsmbe used as data storage space or prograrmoesa space
these hardware features and its powerful instrocsigstem and its own Programmable Watchdog soittican be
used in different occasions, so it is a universa high performance price ratio controller, SM8®®5?2 allows
users can also through 0 set the SCONF registeE{Ato reduce EMI, the watchdog timer (WDT) is 11 since
running counter in the counter overflow will gertera reset signal.

The system uses TMS320VC5402 as the main contipl gte fixed-point DSP chip can realize the optfidzer

grating sensing signal processing, stepper mototraloand display. The chip has a data operatiah @owerful
processing function, using the RPT and MAC instais can be implemented in a single cycle multgdgumulate
operations. The flexible loop buffer and efficighianguage can make TMS320VC5402 easily realizeiticailar
addressing and convolution operation data, so esale high speed demodulation.
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The program uses the C language programming. Tggeschip microcomputer and GSM module and fingatpr
recognition module is based on the instructionaehe form of communication. This design uses sbquential

execution of the cycle of each software modulehanmain program, as is shown by figure3. The figsir@bout of

Comparison design of Intelligent Home Furnishingn@ol System by GSM with Optical Fiber Sensor. Wizen

external trigger can enter the corresponding sulm@executes the corresponding function.

Intelligent home furnishing control system

16000
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Fig. 3. Comparison design of Intelligent Home Furnishing Control System by GSM with Optical Fiber Sensor

The system uses the ARM11S3C6410 control chip asctiie controller, to complete the processing bfthead
family internal data, including a data acquisitamd control commands, is the core of intelligentnbdurnishing
control, using Linux embedded system for monitoraygtem home furnishing center, can run automaticdhta
processing, through the serial port managemenglegs network to control the control terminal, camimation
and the central controller through the GPRS modalecalize the family system with mobile phone, rasean
realize the remote control of home system throudi$ S

The conveyor belt at the beginning and the end48 @hotoelectric sensor without with counting fumet and the
effect of saving energy, when no home furnishirg ¢bnveyor belt, the photoelectric sensor to the BgStem of
this kind of state feedback to the backstage, otiatt by the PCL system with the operation of tpag to achieve
energy-saving effect.

By using light instead of current and the use ahdard fiber to replace copper wire as transmissiedium, FBG
optical sensor solves many use electrical sensitiiget challenges and difficulties. FBG and fibetiagl sensor are
insulators, with passive electrical properties, amcot affected by electromagnetic induction noigéth the

interrogator high optical power tunable laser sewan be a very low packet loss rate is even om®tb complete
the growing distance measurement.

CONCLUSION

Short message service of GSM short message platfosnsystem fully with the help of GSM network lization
of the short message remote alarm, has the adwemnt#gess investment, low cost, high reliabiliyt also has
good also has good expansibility and practicabittg intelligent, networked direction of the fugudevelopment of
home appliances. Short message sent by mobilertatmardware circuit level SIEMENS TC35 GSM modafe
TC35 modem and TI conversion chip MAX3238 compormted on short message send and receive funcaons

be completed. The paper proposes build intelligearhe furnishing control system by MicrocontrolleSK& and
Optical fiber sensor.

In the design of the system, in the face of variobgect detection and control unit, need to be ected with
various interface standards and MCU, through theUMGr data processing, real-time control. While tree of
single-chip microcomputer to realize the intelligome furnishing control system not only has tdeaatages of
simple, convenient collection control, flexible,dacan greatly improve the recovery of each modukk the chip's
coordination, thus greatly improving the system barused.
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