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Abstract. This work proposes an exceptional structure of low cost smart
home system, based on 10S app linked to the cloud service, which is used for
monitoring and controlling. It meets various kinds of requirements of technical
and economic perspective and fulfills them all. In addition to that, tools like
temperature and humidity sensor, motion sensor, distance sensor, gas sensor,
sound sensor etc. will increase effectiveness of the data analysis and changes
indication. Moreover, this home automation system could be used not only in
industrial and governmental needs, but could also be useful in private sector. In
addition to that, gathering and storing data in cloud services guaranty safety
and remote access.

In this article are shown results of development of SHS (Smart Home
System), integrated with the cloud environment and interacting with
NodeMCU, which can be used by students, engineers and other users for
studying and applying SHS and sensors.

Key words: Smart home, Home automation, Cloud services, IOS, Internet
of Things(IOT), Data gathering, Data processing, Home monitoring, Remote
control.
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AnaaTna. byn  KYMBIC MOHUTOPUHT JKoHe Oakpuiay — YIIiH
nanganaHbplIaTRIH - OYJITTBHIK  KbI3MeTIeH OainmanbickaH, IOS konpanOara
HETI37eNTeH, KYHBI TOMEH aKbUIIbl YH KYWeCIHIH alpbhIKIIa KYPbUIBIMBIH
ycbiHabl. Ol TEXHUKAIBIK KOHE SKOHOMHUKAJIBIK CYpaHbICTapFa kayar Oepesi
JKOHE OJapAblH OapiblK TanmanTapblH opblHAaiabl. COHBIMEH —Kartap,
TEMIepaTypa MEH BUIFAABUIBIK CEHCOp, KO3FAJIbIC JaT4Wri, KaIIbIKTHIK
CEHCOPBI, Ta3 CEHCOP, ABIOBIC CEHCOPHI CHSIKTHI Kypalgap ACpEeKTep TajlaayblH
JKOHE e3repicTep OakpUIayblH apTThIpyFa MYMKIHIIK Oepesi. COHBIMEH KaTap,
Oyn yil  aBTOMATTaHOBIPY JKYHeCi, OHEpPKOCINTIK JKOHE  YKIMETTIK
KOKETTUTIKTEpIHE FaHA €MeC, COHBIMEH KaTap >KeKEMEHIITIK CEKTOp/aa Maiaaibl
0omybl MymKiH. COHBIMEH KaTap, OVJITTBI KbI3METTEpJe ACPEKTEePAiH *KUHAT,
CaKTayblHa KETUIIIK KayITCi3/iri )KoHEe KAIIBIKTHIKTaH KaThIHAYbIHA MYMKIHJIIK
Oepeni.

bynr wmakamaga CTyOeHTTep, WHXKEHepJiep MeEH TaFbl  Oacka
naiananymbUIapAblH  YHpEHTeHiHe  MaifaiaHbulybl  MYMKIH,  OYJITTBHI
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cepBuUCTepMeH uHTerpanusianran skoHe NodeMCU  OGipiktipiiren  SHS
KO0OaCHIHBIH HATHKEJIepl KOPCETIIIHTEH.

KinrTi ce3nep: AKbuiabl Yid, Y aBTOMATTaHABIPY, BYITTHI KbI3METTED,
I0S, 3arrapasin Famamropsr, [lepexrep >xunHay, epekrepai ewnzaey, Yi
MoHUTOpUHT1, Kambeikran 6ackapy.

skskok

AHHoTauusi. B panHoM pabote TIpemIOKEHa ~ CTPYKTypa
OKOHOMHUYECKH J()PEKTUBHOM CHCTEMBl YMHOIO JIOMa, OCHOBAaHHOW Ha
miatdopme 10S, cBsi3aHHasE ¢ 00JIAYHBIM CEPBHCOM, KOTOPBIA HCIIOIB3YETCS
JUTsT MOHUTOpPUHTa M ymnpasieHus. OHa OTBeYaeT pa3IMYHBIM TPEeOOBAHHIIM
TEXHHUYECKOM M OSKOHOMHUYECKOW mepcrnekTuBbl. Kpome Toro, Takue
WHCTPYMEHTBI, KaK JAaTYUK TEMIEPATyphl U BIIAXXHOCTHU, NATYUK JBUKCHHSI,
JaTYMK PACCTOSHUSA, JaTYUK ra3a, 3ByKOBOU JaTUUK - OBBICAT 3PPEKTUBHOCTD
aHaJdu3a JaHHBIX W WHOMKAuu u3MeHeHud. Kpome Ttoro, sta cucrema
JOMaIlTHEHl ~ aBTOMAaTH3allUM  MOXET  HCIOJIb30BaTbCsl HE  TOJNBKO B
MPOMBINIICHHBIX M TOCYIAPCTBEHHBIX IEJISX, HO TAK)KE MOXKET OBITh IMOJIE3HOM
B YAaCTHOM cekTope. B nomonHeHue k 3ToMy cOOp M XpaHEHHE JAHHBIX B
00JIa4HBIX CEPBHUCAX TAPAHTUPYIOT 0€30MACHOCTD U yTCHHBIN TOCTYII.

ABTOpPOM TIpEJICTaBICHBl pe3ynbTaThl paszpadorku SHS, koTopsrit
MHTETPUPOBaAH C 00JauHOM cpenoii u B3aumoseiicteyer ¢ NodeMCU, koTopblit
MOJKET CIYKUTh HPAKTHUECKUM MPUMEPOM [UIsl CTYIEHTOB, HWHXEHEPOB H
JIPYTuX MOJb30BaTeliel, n3yJaromux 1 npuMenstomux SHS u qatunku.

KaroueBnle cioBa: YMHBIM oM, ABToMaTu3anusa noma, OOJauHbie
ceppuchl, IOS, WurepHer Bemel, COop naHHBIX, OOpaboTka TaHHBIX,
MoOHUTOpHUHT J0Ma, Y Jale€HHOE yIpaBICHUE.

Smart Home System based on high technologies, with an exquisite style
and unique comfort for everyone. On the one hand, the "smart house" provides
an intelligent management system that allows us to automatically perform our
daily routine activities. On the other hand, the system is used for tracking and
monitoring the safety of house - protect against thieves, as well as gas and
water leakage, and any dangerous situations. The smart home system allows
you to control light and curtains, heating, air conditioning and ventilation
systems, security systems, audio and video equipment, other electronic devices
using portable or built-in touch panels or remotely from anywhere you want.

A smart home, is unique control system that allows you to control and
monitor not only all electrical appliances, but it also has special sensors that
can receive different kinds of data: temperature, humidity, pressure,
illumination, movement and presence of a person, as well as leakage of water
and gas.

Even though the idea sounds very technical and futuristic, a true Smart
home is intuitive and simple to use so that everyone in the family enjoys living
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there. Home automation can simplify our living in the same way automatic
washing machine simplifies washing the clothes. In the future, Smart homes
are likely to become as common as washing machines. Currently, every fifth
new house in the eighth has some kind of structured installation and mass
production of smart homes has started in Western Europe. With a majority of
mankind living in the region, it is also Asia that calls loud in demand for
energy efficient and comfortable solutions in the massive construction works
that take place over there.

In works [1] - [42] present structures of SHS. Let's consider some of
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Figurel. Figure 2.

In Figure 3 the concept of SHS based on Arduino YUN is
demonstrated. In Figure 4 is shown UI of IOS based on 10S.

Advantages of SHS:

e Save Money and Environment. Smart home feature tools like
temperature and humidity sensor, light switches. Having the ability to monitor
data graphs will help user to manipulate heating system and light will help you
save money on electricity bills and gas. Also allows user to track energy usage
and expenditures.

e Remote access. After converting home into smart home, user will be
able to control and access home remotely, no matter where he is.

e Customization. There are plenty of home automation devices on the
market and user certainly don’t need to buy all of them at once. It is related to
user needs and can be customized and programmed specifically.

e Security. Smart home system will skyrocket efficiency of home
security, by connecting motion detectors, door and window locks and other
devices. Also the ability to witness activity in your home from anywhere is one
of the most significant advantages.

e FEasy to use Application, which is based on mobile platform has
optimized User-Interface and very simple to use.
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As a result of the analysis of works [1] - [20] and determining the main
advantages of the SHS, now can consider development part.

Development of structure of SHS based on NodeMCU

As a result of the analysis of works [15] - [20], modern SHS and their
applications representing their functional capabilities and advantages were
identified. During the development of the SHS, great attention was paid to the
order and sequence of the work performed on the basis of the analyzed results
of the developed systems. The general structure of the Smart Home System is
shown in the Figure 5.
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Figure 5 - The general structure of the Smart Home System.
2 part of code (Code2) of SHS represented in Table 1.

Table 1. Parsing changes in Cloud service and applying results to NodeMCU

Serial.printIn("send start");
Serial.println(millis());
HTTPClient http;
http.begin("http://api.thingspeak.com/channels/240592/feeds.json?results=1");
//Specify request destination
int httpCode = http.GET(); //Send the request

if (httpCode > 0) { //Check the returning code

String payload = http.getString(); //Get the request response payload
Serial.printIn(payload); //Print the response payload

int f1 = payload.lastindexOf("field1")+9;

fl = payload.substring(f1, f1+1).toInt();

Serial.printIn(f1);

digitalWrite(DO, f1);
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}
Serial.println("send end");
Serial.println(millis());
http.end(); //Close connection
//lend
long timeout = millis();
while (client.available() == 0) {
if (millis() - timeout > 5000) {
Serial.println(">>> Client Timeout !");
client.stop();
return;
}
}

// Read all the lines of the reply from server and print them to Serial
while(client.available()){

String line = client.readStringUntil("\r');

Serial.print(line);

}

Serial.println();
Serial.println("closing connection");

}

By virtue of using ThingSpeak [6] user is able to analyze and process
gathered data and represent it as shown in Figure 6-8
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Figure 6 — represents whether light on/off.
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Figure 7- represents whether door is open/closed .
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Figure 8 — represents temperature changes.
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Pic 5. NodeMCU Turning LED on.

Conclusion

In this work, is presented and analyzed structure, capabilities of Smart
Home System, as well as impact on the modern world. The first part of the
work is focused on the structure and advantages. Secondly,, it can be witnessed
that the price for similar products on the market is really high — average is
about several hundreds of dollars. Here is shown relatively low cost Smart
Home System based on NodeMCU for about 20-30$. In addition to that, is
represented improved code of SHS where significantly decreased response
time of NodeMCU to cloud service. Also, optimized computing of average
temperature and other sensors, in order to take data more precisely.
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