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.lhstrau-The aim of this research is to design a wetr trased
eltctrical installation control system using smartphone for
ap*tment, that includes hitrdry*re and softlv:rre design, The
hrrrdrvare consists of microrontroller of ATMegal5, relay driver
and power supply. The controller software for client and server
is design based on NetBeans IDE and Eclipse Juno, The computer
netrvork system w,ill be achieved and it is connected to Virtual
Private Netryork (VPN) connection system. The controlled
electric*l appliances are water hetter, lights, antl air conditioning
(tC). f,ach controlled appliances on a different tirne obtain the
same re.sponse time of less than one second. The results shorv that
the response time is not depend an the distance of controlling
system, but depends on the speed ofclata transfer.

{. INTRODIICIION

Nowadays, rnost peopie choose to live in apanrnents
because of the eonvenience environmenl and a high prir,acy
Ievel. L,ttectiveness and ruobility are the major things. but
sometimes the occupanr overlook about a simple issue that has
a huge impact to them selves and other people. Forgetting to
sr.vitch ofl tl.re electricity is one of the most occasional
incident.

'I'he needs of er{oying all the practical and comfbrtable
livurg, u,ith automatic facilities ald easily to control liom
distance r,virhout brought manv additional equipment such as

renlote control. is one of the rnost, craving wish fbr those with
high mobility. For inslance is switching the air conditioner, the
water heater or refrigerator on a Gw minutes earliel belbre
appoaching the apartrnent, so they rvill feel comfort as soon as

they arrived.
The electric appliances control systenl using tlie personal

computer (PC) is proposed in Ref. [1]. The aim of their
research is to assists users r.vho are disable in home and
r.r,crrkpiaces to control the home appliances using voice
cornmands. Thcy presc,nt the design of the interface box to
control the P(l and use Visual basic programming language.
Also. an integraled liystem that uses speech as a natural input
modality tcr prcvide user-friendly access to inlormation and
entertainment devices is implemented in Ref. [2]. The systern
integrated a linear microphone anay to supply spatial sound
selectivity, adaptive noise cancellation to deal with appliances
that ernit noise rvith dre sarnc statistical behavior as the desircd
speech signal, a word spotter that provides a robust gate to the
lar-cnci spcaker recognition systenl, a speaker recognition

module that allorvs interaction of only registered users and
finally a speech recoqrri{.ion s1'tern.

Another electrical controi system is proposed in Ref.[3].
The paper introduced &e SMS-based home appliances control
system that uses GSN{ technology thus providing ubiquitous
access. Thc system is wireless therefbrc more adaptable and
cost-effective. Electrical control sys{em is part of Energy
&{anagernent Systern {EMS} that is presented in Ref.f4l fbr
eilcient load management. That research used lmma.n
machiue intertace (HMI) that consists of PIC1814520 of
microchip famiiy and zig bee transceiver of MCI?3 11.'I'he
microcontroller interface wi*r the zig bee trarrsceiver is on
standard RS232 inrerface.

Nor,vadays. rem()te conttol systent is highly developecl
rescarch due to very rvide applications. such as crxtrnl systenr
fbr electrical installation, The used transmissicn medium tbr
control is also quite diverse. i.e. intrared, Bluetooth. telephone
nctwork and internet. By using the intcrnet let,uvork, distance
is not a barrier. In additic.n, intcrnct accrss is not restricted by
time and place due to be accessed tlrrough smafiphones.
Therefore, this research proposed a web-based control of
electrical installation using smartphone.

The objectives of this research are designing a long distarrt
cor.rtrol system of electical instaliation, desigrring the interface
and ;urdroid application to control the wr:b bascd elcctrical
installation system as smart electrical installation aud
evaluatirrg thc distant effect to controlling time using scrv-cr
and client application.

IT. TH},PROPOSED}IARDWAREDTSIGN

Ihe hardware design consists of nricrocontroller of
AlMcgal6, reiay driver and power supply.

A. lficrocontroller oJ' ATMegul 6

This microcr.rntn-:l1cr type has complcte lacility, fast
instruction proccss and it is suppcrrted by Code Vision AVR
Evaluation sofh,vare lbr simulation and compiler [6]. The
schematic diagram of microcontroller ATMegal6 is shown in
Fig. 1. The microcontroller circuit is designed to control the
overall system clesign and clock system. The used frequency of
crystal oscillator is 12 IUHz The power source rvitlr dc voltage
ol' .L 5 Volt is required.
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B. Relal'Dri,-er

Relay is an electronic sr,vitch that is driven by an elecrric
clrrrent. In this research, relay is controlled by the
microct'rntroller. 'lhe schcnratic diagranr of the relay driver is
shown in Fig. 2. The simplest relay is an elcclromechauical
relays which provide mechanical movemert while getting
electrical energy.

C'. Poa'er Supply

Por,ver suppll, is designed to produce a DC voltage for
rnicrnconrroller circuit of 5V and relay driver circuit of l2 Vdc.
The schematic diagram of power supply is shorvn in Fig. 3.

Figure 2. Schernatic diagranr of Drivcr Relal'

Figure 3. Schematic Diagram of Por"'er wppfi.

fiigure 4.Flor.vchart of Microcontroller

Figurc i. Schematic diaglanr of Microcontroiler and LCD

Liitialization : pin, variable
and serial comnrunication

Output Data:
Srring'/

Instruction:
High?
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III. TI]E PROPOSEI] SOFI.WARE DESTCN

The sollware design consists of desktop program, cellular
application program, tlawchart and Iisting program, compiling
and loadirrg progranr to }.{icroconuoller ATMegal6 [7]. The
llowchart of Mioocontroller is shown irr Fig. 4. The desktop
applicaticn is created rvith NETBeans Program IDE 7-2" rvhich
function as an application fcrr server of cLlnlputer and it is
directly corurected with srvitching hardware. Meanr,vhile.
android application is builded using Eelipse Juno program-
which functit)n as an applicaticur firr client and it is direcily
installed on the handphoneltablet with Android Operating
System versiorr 2.3.

IV. REST]I-TS AND DIS(:I JSSIONS

The Hardware and software is integrated as an elecrical
installation control system irr apartr.nent that is shown in Fig. 5.

The prototype of Electrical Installation Controller Hardware
and circuit panel for apartment are shown in Fig. 6 and Fig. 7,

rcspectively. [n this resear:h. the controlled electrical
appliances are lvater heater. lights, and air conditioning (AC).

Figure 5. The diagram of electrical installatiou coutrol systcm
in apartment
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Figure 7. Circuit panel for apartnlcnt

All the lighting on the apartnlent is straighty controlled by
relay (R) through the srnanphone and the main lv{CB rhat is
shor.vn in Figure 7. The rules of the circuit panel ltrr apanment
as follorvs.

MCB 4 arc ON. therr all tire indicator lamp, w-ater lteater.

AC I, AC 2 and AC 3 are also ON.

be shuted down IOFF).

willbc OFF-

automatically OFh-.

be disconnected and none of the equipment is ON.

Equipment response testing to distant controlling is
concieved within less than i00 meters radius. due to rhe
testing used local netrvot'k. In this measurement, every
controlled equipment rur a ditlerent time has tht same

resporse time. less than I second. It shorvs that the reriponse

time is not depend on controlling systenl distance, but depend

on data rate.

CoN{]LT]SIoNs

The smart electrical installation for apadmeut was studied.
Smartphone is used as a remote to control tlre electrical
equipment in apafiment and it uses intemel connection to
Sansler data. The Electrical lnstrallation Ccntrolling Systenr

equipment has a good per{brnrace arrd its response rinre is
independent fi'om controlling system distant and relianl to the
speed data trarsfer. rvhich is liuked to the internet corinection
speed.
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Figure 6- Prokrtypc of Electrical Installation for Apartment
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