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1. Introduction

The fact that accepted by everyone who in thisosemt not is IT industry
and depending on the communication sector how dpeedl quickly. People
requests increase in parallels with the rapid dgraknt and people begin to ask
for more than they had before. In parallel with thpid development of com-
munication industry, control independently of tloedtion desire is no longer
prevented. People want to check out their homestreinic goods even when they
at the outside their houses. For example, peopht twancrease the degree of cool-
ing the refrigerator or heating the meal in overemvthey don't arrive at the home.
In this way, many of the studies have been dortledriield of smart homes. In the
IT industry’s computer systems can communicate kgithote control.

After the computer came into our life and almospdassible keep up with
the evolving technology in the world, existing teologies which have almost
more or less in everyone’s life combined with eatter and can described as
a smart house which obtains by means of using ctenpechnology and com-
munication. Smart homes designed in mind to ineessurity, make people’s
life easier, to make life more comfortable and gpeyaving. Speaking refrigera-
tors, self-opening and closing doors, lights flaghiand many more we cannot
even imagine etc. control of systems technologgyets are common fields of all
sciences and all engineering fields. For this reasontrol systems are very closely
related to the working different production proesssr worked machinery, elec-
tronics, electrical, chemical, aircraft, nucleagierers. Control techniques which
used for control bodies are more directly relatethé electrical, electronic and me-
chanical engineering issues. Using and evaluaficgrarol organs are related with
all engineering branches. A case of automationrgbtuday is considered one of
the most promising areas and emerging as an uetirgiowth potential. The use of
computers in the control cycle, this issue has fnecmore extensive.

Automation, a system is to manage the specific aoenwithout the need
for any operator. Scenarios flows are determinedhigyperceived events and
time. In industry automation systems have been fmedore than a century.
The use of these systems in homes, but it wastbahks to advances in produc-
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tion technology. As a result of the market reseathb vast majority of the

houses has emerged that there is need for hommatibdo systems. In addition
home automation systems became apparent to inceeasgy efficiency, to take

security measures against all kinds of problemsnam#is which done several times
made automatically. Home automation systems aigra&bsto meet these needs.

With advancing technology using temperature corgggtems has also in-
creased. We use temperature control systems ifmaues ironing, washing ma-
chine, water heater, toaster, toaster, heatingregstised in industry, cold storage,
oil baths, incubators, poultry house, greenhoudeo#trer places. Temperature con-
trol systems simplest examples are given. In thdys a model of the house’s tem-
perature controls carried out with using PID ankti-based lighting.

Another interesting event is the computer-conttbheachines [Karazeybek
Computer.]. Controllable machines and can be operated byterontrol ma-
chines facilitate the many offers for people. Ségdon control of mechanical
systems on the internet and micro computers createelv era of control proc-
ess. Now people from their homes offices can perfiorlany operations even not
going. In light of these developments, it is pokesiio be controlled to another
computer on the internet.

In this study exchanging data with another compuiging the Internet-
TCP/IP protocol and controlled by means of USB 1Z®8evice’s control pins
and this device connected to computer’'s usb paatifif Robot..; Yildirimoglu
2000]. The software is prepared in C # languagetested.

After the preparation of appropriate software, secstage of the thesis has
been passed and connected to the server and design obtained for process-
ing data. First circuit design is prepared on tharth and when the circuit seen
worked properly after circuit design done on coppate.

In shortly, in this thesis located any computecasnmunicated to another
computer by means of IP number that is achievedata changing between
these computers. And lots of electronic devicedrotiad where connected to
the opposite computer’s Usb port called USB 120&leStronic device.

2. Data communication systems and objectives

The main objective of exchange information is tovyimle data communica-
tion, the simplest form; ,error-free transmissidrdata from a source to another
source” process can be defined. Data can come &aatiforth between com-
puters; the data may not be sent to a computeersyd$Everything that provides
communication can be considered as data. The dayanot always be a text,
image, audio, video, image or the purpose of tiesis, which can be considered
as voltage or temperature value in the data. Irdtion can be defined as mean-
ingful data to the people. The important issue atadcommunication can pro-
vide correctly delivery of the data to intendedtutedion. There must be three
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main elements to ensure data transmission: tofeatie data in a ,transmitter”,
to retrieve data from a ,receiver”, is used to s$rait data between the receiver and
the transmitter is a ,medium of communication” tangiven as [Kaplan 2000].

Communication
—D{Transm.itter}—h . m |
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_ Input Device - . Output Device _
Source System Target Svstem

Figure 1. Simply communication system

The computer is a digital media environment; datamunication is done
via the numeric coding. Transferred data (textneade) coded and transmitted
as form of ‘0’ and ‘1’.Thus ,data communication’rche explained as exchange
of digitally encoded information between computers.

In order to transfer the data over computer netsvaritl have to undergo
a series of procedures and controls [Baykal 2004 khe fulfillment of these proc-
esses are taking place at different levels and negquire highly complex applica-
tions. This all of procedures and controls are wedudata communication system.

3. Communication between computers

Three basic elements are needed for communicagitvelen computers.

— The sender (host/source computer) and the receoaengputer (target com-
puter), DTE (Data Terminal Equipment — Data Terinbevice) is defined as.

- Interfaces (for example, modem devices, DCE — [atauit-Terminating
Equipment Data Circuit Finish Tool — is called.)

— Data communication media (cable or satellite cotioes on) [COlkesen,
Orencik 1999].

DTE — DCE —Medum—< DCE — DTE

Transmitter/Receiver | Modem I Cﬁgﬂ‘iﬁcmﬁﬂ | Modem | Transmitter/Receiver
Computer | Medium | Computer

Figure 2. Data communication medium
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4. Controlled devices
Smart home technology is used in a home which basehdevices and its

functions:

— Television: Adjust volume and colors according the program aizé of
space.

- Refrigerator: Automatically adjusts cooling and freezing levatsording
to seasonal differences in usage patterns.

- Washing machine:Determines the strategy of washing and drying atcor
ing to the washing type, quantity and dirtiness.

— Dishwasher: Determine washing and polishing strategies basedhen
amount and rate of dirtiness.

— Oven: Cooking time and temperature settings accordirtbedype of mate-
rial to be cooked.

— Microwave oven: energy consumption is keeping minimize accordinthée
material be cooked or heated.
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Figure 3. Sample smart home application
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— Vacuum cleaner: Adjusts power consumption and power of the moter a
cording to the swept the floor and dust suctiomgjtia

— Air conditioning: Cooling and energy savings are done automaticaily
cording to ambient temperature. T also preventdfitbe start-up unneces-
sary energy consumption.

— Humidification: Humidity is automatically set according to thedweef the media.

— Shower: Keeping the water temperature fixed and allows tgoaontrol the
temperature level.

— Toast and toasters:Sets cooking and baking time depending on the ¢fpe
bread and saves energy.
Smart house’s electrical and electronic aspectgiaen in figure 3.

5. House features of passed automation

Construction industry in our country has movinggland so it brings com-
petition. People are leaving the normal life horaform and directed towards
the safety and equipped with technology houses. ddaws, the technological
characteristics of the houses are a determiningprfae purchasing. Thus, ac-
cording to the specific needs of their users igpmmmable system and allows
you to add modules come to the fore rather thamabprogrammatic systems.
For example, a motion detector system can be used alarm trigger when no
one at home or can be used the lights burning velnéering the room or a per-
son in need of care should be kept under survedland if this person is mo-
tionless for a long time a motion detector system lse used send notification to
the phone or a radio. Also out of the house asrtagbdhe system can perform
an active deterrent; in case of approaching datogére house, activating one of
the scenarios and given the impression that somkdng in the house. Smart
home automation control's most important featuraliskinds of control with
a common panel and providing a single system. €hwte control can be con-
trolled via the phone or internet [gkun, Gliney, Eren 2000; Wu, Jan 2003].
Some of the controls programmable automation system
— Through only one command; take down curtains, dimgntights, runs pop-

corn machine, take your phone quiet mode, opetiadelevision and DVD

player and provide you cinema pleasure at your home

— Allows you follow the desired area of the househwifite desired cameras.

— Turns off all the lights and appliances in the rowhen you are lying, dims
your bedroom light, takes the heater economicaitipas night mode alarm
gets activated at selected regions.

— Lights open automatically in the regions and tufrmdnenever you leave.

— The house and the water temperature set beforegsktvel when you don't
wake up or don't return to home from your work §&an, Gliney, Eren
2000]. And provide you find warm home while you #a@ome to the home.
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— One-touches all devices and turns out the lightenMeaving the house in
the morning, taking the heater economical modédfyngbur secretary when
you go out your home via internet, phone or textsage. And after some
time alarm system is taken ‘home free’ mode whangwo out of the home.

— Lights, curtains and blinds are set with light seasinformation depends
on the sunrise or sunset time of day.

— When entering the room lights turn on automatictiiipugh help of one of
the heat-sensitive sensors.

— All the lamps light intensity can be adjusted im tiouse.

— Wake you and your children at setting time.

— Curtains and blinds are controlled with remote canhotors.

— Turn on lamps with 90% brightness in the houseitiigluseful increasing
double the life of light bulbs and also reducesrtte of 30% in energy con-
sumption.

— Such as washing machines and dishwashers consumedetectricity de-
vice can work off-peak times in accordance withghmart meters.

— When you are on holiday during certain time periodsuspect person ap-
proaches to the home, the system gives the impreisat the house is full.

— When you are not at home photographed persons mtakk your door.

— Senses suspicious situation all lights inside amdgide can be turned with
a single button.

— Alarm can be activated to the desired areas.

[o2]

. Electronic devices and materials used in practc

The USB-1208LS is a USB 1.1 low-speed device supdaunder popular
Microsoft, Windows operating systems. It is desgyrier USB 1.1 ports, and
tested for compatibility with both USB 1.1 and USB) ports. The USB-
-1208LS features eight analog inputs, two 10-b#lag outputs, 16 digital 1/0
connections, and one 32-bit external event counter.

Figure 4. Analog/Digital measurement and data procssing device
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The analog inputs are software configurable fonegiteight 11-bit single-
ended inputs, or four 12-bit differential inputdeTUSB-1208LS is powered by
the +5 volt USB supply from your computer; no emtdrpower is required. /O
connections are made to the device screw termiffetp://www.mccdag.
com/PDFs/specs/USB-1208LS-spec.pdf].

Analog/Digital measurement and information proaggsdevice shows
a block diagram of the USB-1208LS functions.

UsB1.1 Analog Input
Compliant 8 SE (11-bit ) channels L
Interface or 78
4 Diff. (12-bit ) channels|
S
2 S
* 2
=
8
USB Analog Output o
Microcontroller 10-bit 75 =
2 channels E
B =
Y =
2
@
82C55DIO 32-bit .
Port | Port Event Counter “—
A B 1 channel
//3 /’3
A 4 v

Screw terminal I/O connector |

Figure 5. Terminal of USB-1208LS

where, light indicates the device is detected bytmputer. Screw terminal wiring (1—
20): Used for measurement. Screw terminal wiridg4®): Can be used to control.

Ground GND 40
PortBchannel 7 Port B7 38
PoriBchannel &  PortBE 38
Port Bchannel 5 PortBS 37

20 CTR Counter input
18 GND Ground
18 TRIG_IN Trigger input
17 GND Ground

Port B channel 4 PortB4 36 16 CAL Calibration
Port B channel 3 PortB3 35 15 GND Ground
PortBchannel 2 PortB2 34 | 14 DIAOUT1  AO channel 1
Pori B channel 1 PortB1 33 13 DIAOQUTD  AO channel @
Port Bchannel 0 PortBO 32 12 GND Ground
Ground GND 31 11 CHTIN Al channel 7
Power output PC+5V 30 | CHEIN Al channel 6

3 GND Ground
CHS IN Al channel 5
CH4 1IN Al channal 4
GND Ground

Ground GND 28 |
Port A channel 7 Port A7 28 |
Port A channel 8 Port A 27 |
Port Achannel 5 Port AS 26

T
(%]
s
e
Z

Port A channel 4 Port A4 25 Al channel 3
Port Achannel 3 PortA3 24 CHZIN Al channal 2
Part Achannel 2 PortAZ 23 GND Ground

Port Achannel 1 PortAl 22 | CH1IN Al channal 1
Port A channel D PotAD 21 | CHO'IN Al channel 0
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| 0200002000000 0000Q202Q@
3

Figure 6. Screw terminal wiring (1-20) (21-40) usim 8 different channels
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Screw terminal wiring (1-20) (21-40) using 8 diéfiet channels are given in
figure 6.

Table 1
Screw terminal wiring

Pin Signal Name Pin Signal Name
1 CHOIN 21 Port AO
2 CHIIN 22 Port Al
3 GND 23 Port A2
4 CH2 IN 24 Port A3
5 CH3 IN 25 Port A4
6 GND 26 Port A5
T CH4 IN 27 Port AG
8 CHS5 IN 28 Port A7
9 GND 29 GND
10 CH6 IN 30 PC+5V
11 CHTIN 3l GND
12 GND 32 Port BO
13 DIAOUTO i3 Port B1
14 DIAOUT ] 34 Port B2
15 GND 35 Port B3
16 CAL 36 Port B4
17 GND 37 Port BS
18 TRIG_IN 38 Port B6
19 GND 39 Port BY
20 CTR 40 GND

The device control form screen is given in figurghat is using USB-
-1208LS device. You can give instructions to theicke using button 1 and 2.
The digital values can be written by text area ihgiven the below of buttons.

a2 Forml (ol @ ===

button1 button2

Figure 7. Device control form
Used form in experimental study is given in fig@.eAll operators can be

connected to the device by IP number and user nAfter. that, T and Digital
values are given using this form.
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Figure 8. Remote connection program form

Insulation and driver circuit of USB-1208LS devisggiven in figure 9. The
circuit is prepared using Proteus/Isis simulatioogpam.

R
Fo
R1 ”: 1
CPTOCOUFLERENPY f“? 1

Figure 9. Application circuit of Proteus/Isis

Experimental printed board circuit is shown in figul0. It is designed by
Proteus/Ares printed board program.
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Figure 10. Printed board of Proteus/Ares

The direction of the input and used port that @&tined by the program
code is written as follows:

MccBoard kart = new MccDag.MccBoard(0);
DigitalPortType BirinciPort = MccDag.DigitalPortTypgerstPortA;//kullanilacak portu secer
DigitalPortDirection Portyonu = MccDagq.DigitalPoitBction.Digitalln;//girs portunun yéni

The situation and the output channel of 10 volticewassigns the value of
t using below code:

durum = kart.VIn(Kanalno, MccDag.Range.Bip10Volts,t Ay secenek);//cihazda duruma 10
voltluk kanal ve ¢ilga t deerini atar

if (durum.Value = MccDagq.Errorinfo.ErrorCode.BadRange)
/leger durum ve mccdagiedegilse mesaj kutusunaasidaki mesaji ,secilek aralik uygun degil.”,
.desteklenmeyen aralik” génder.

The below program code shows the value of theqmmhection:

short Digitalveri = 0;
durum = kart.DIn(BirinciPort, out Digitalveri);
textBox2.Text = Digitalveri. ToString(); //porttakieplant! deserini gosterir.

7. Conclusion

The system can be used to control all the systgngiviing 10 V. or 220
Vs Prepared systems, after editing the requiredageltregulation process, is
intended to allow control power system in any el@dt system. So today smart
home automation is slowly starting to break into daily lives and developed
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a method for smart home automation. Prepared thidydss to be compatible

with the desired any system. For this purpose, wieenne is at home you can
water your flowers or close the watering systenmmans of connecting to the
internet. For example this study can convert easgdtering control system. Be-

fore leaving your home you can adjust your offideeve regulated appropriate
voltage process in before, temperature level ambvs possible to achieve. It is

possible to increase practices in home and indagtpications. Development of

several projects are possible to achieve withrtegination of the users and can
be communicated a web server computer system.
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Abstract

In parallel with developments in technology, honmoaation systems are
being increasingly used. In this study, computdwoeks and the power system
can be controlled by Internet for a remote devidas application was carried
out in two stages of software and hardware. Theveoé is developed in C #
programming language. This software is connectedht® computer using
a remote server devices, performed the requiremtrirdtion has been sent. The
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second part of the application is prepared in tellware. The information that
come to the server Usb can handled and performedisbyl208LS. This circuit
design performed and connected to the server Ultbr e coming data has
been processed, target device which connectecktoirtbuit making power con-
trol and commands sent to the device peaks andpibkécation process has been
completed the desired.

Key words: remote control, USB DAQ, data communications, caotap
networks.
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