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“SMART HOME” SYSTEM BASED ON THE ARDUINO
MICROCONTROLLER

Student Gaffanova Angelina Ramisovna,

Student Ishalin Alexandr Veniaminovich,

PhD in Technology, Associate Professor Nizamiev Marat Firdenatovich,
Kazan State Power Engineering University,

Kazan, Russian Federation

Abstract. Today, everyone is striving for home automation. In the
apartment many of us have a robot vacuum cleaner, dishwasher, security
cameras, etc. But the Smart Home system will expand automation capabilities
and ensure safety and comfort. The system will monitor temperature changes,
safety systems, gas and water leaks, lighting, and notify of ignition.

Keywords: arduino, sensor, signal, temperature, humidity, transmitter,
receiver, security, microcontroller.

CUCTEMA «YMHBII IOM» HA BA3E
MUKPOKOHTPOJIJIEPA ARDUINO

ctyaeHt I'adppanoBa Anresimna PamucoBHa,

ctyneHT Mmannn Anexkcanap Benuamunouy,

KaH/l. TeXH. HayK, fJoueHT Huzamues Mapat ®@upaeHaroBuy,
Kazanckuii rocy1apCTBEHHBIN SHEPTETUUECKUI YHUBEPCUTET,
r. Kazans, Poccuiickas ®enepanus

AHHoTanusi. CeroJHs BCE CTPEMSTCS K JIOMaIllHEeW aBTOMaTH3aluuu. Y
MHOTHX M3 HAac B KBapTHUPE €CTh POOOT-MBLISCOC, MOCYJIOMOCYHAs MalllhHa,
KamMepel HaOmogeHus W T. A. Ho cucrema «YMHBIH J0OM» PacHIMPUT
BO3MOYXHOCTH aBTOMAaTHU3aIlUU U 00eCIIeunT 60e30MmacHOCTh U KoMdopT. Cucrema
OyZneT ciaeauTh 3a W3MEHEHUSMH TEeMIEpaTyphl, CHUCTeMaMH O€30MacHOCTH,
yTE€YKaMH Ta3a U BOJIbI, OCBEIIICHUEM U OMOBEIATh O BO3TOPAHUMU.

KuarwueBble ciioBa: ApJlyuHo, 1aT4UK, CUTHAJ, TEMIIEpaTypa, BIAKHOCTD,
nepeaTIuK, MPUeMHHUK, 0€30MMacHOCTh, MUKPOKOHTPOJLIEP.

For the implementation of the Smart Home system in Figure 1, a model of

a residential apartment with an area of 31.5 m2 was chosen, consisting of:
kitchen, living room, bedroom, bathroom, hallway and loggia.
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Figure 1. Two-room apartment layout

Each room has a specific sensor to ensure comfort and safety in the
apartment.

In the kitchen, it is important to monitor the proper operation of
appliances and prevent gas and water leaks, as in most cases it leads to
emergencies. Almost everyone has gas stoves installed, so it is important to
install a gas sensor to ensure safety. Its principle of operation is that when the
rated value of gas in the air (GOST R 54961-2012) increases, it triggers an
alarm light signal, signaling a gas leak [1]. It is also necessary to install a fire
alarm, which will catch the infrared radiation inherent in the fire. Such sensors
can send a signal to a smartphone and the appropriate security services.

The bathroom has the need to monitor humidity and air temperature. With
the help of temperature and humidity sensors, you can observe the temperature
in the room we need. The principle of operation of the sensors is that when the
temperature and humidity rise above or below the nominal value (GOST 30494-
2011), the ventilation system is activated [2].

Table 1 — Room temperature and humidity reading rate

Temperature, °C Humidity, %

18-26 45-60

If the temperature readings do not exceed this value, but the humidity is
more than normal, then the ventilation still begins to work.

All sensors work around the clock, but if suddenly one of the sensors
works, then an emergency notification comes to the owner's smartphone, and the
LCD display also reflects the temperature and humidity indicators in the room.

The security system is implemented in the form of three operating modes.
The transition to the first mode of operation is carried out by pressing a button
or loud sound, which will catch the sound sensor. If within 5 seconds the
landlord disappeared from the field of view of the sensor, then the signal system
goes to the second mode of operation, where any movement in the room will be
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recorded. If the movement is recorded, then the owner receives a notification of
unauthorized entry into the apartment.

The Smart Home system consists of two units: a transmitter and a
receiver. Also, the Smart Home system transmits sensor readings via a radio
channel. For this, a combination of a microcontroller and a NRF24L01 radio
module is used. One is used on the receiver side and the other is used on the
transmitter side. The transmitter unit consists of a MEGA microcontroller, a
DHT-11 temperature and humidity sensor, a HC-SR501 motion sensor, a liquid
sensor, a combustible gas sensor MQ5 and a fire sensor module. All sensors
supply data to the Arduino MEGA analog inputs, except for the DHT-11
temperature and humidity sensor, as it transmits data to the digital output. After
that, the data is packed into an array and sent to the NRF24L01 radio module via
the SPI interface (outputs: SCK, MOSI, MISO and SS) [3].

The receiver unit (Figure 2) consists of Arduino Uno microcontroller,
sound sensor, GPRS Shield. Also, an LCD display is connected to the unit for
output temperature and humidity values in the room. Arduino Uno receives the
sent data array from the radio module NRF24L01, then the microcontroller sorts
the data from the array and compares this data with the specified conditions for
each sensor. If the value of one of the data exceeds the given condition, then a
unit is supplied to a certain LED VD.
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Figure 2. Electrical circuit diagram of the Smart Home receiver

The Arduino Uno sends a command to the GSM module on outputs D6,
D7 (COM port) to send an SMS notification to a certain cellular number.

There is an alarm loop in the receiver unit. Alarm loops are a chain of
sensors connected in series and in parallel. Multiple sensors can be connected to
one.
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Several sensors can be connected to one loop, both normally closed (NC)
and normally open (NO) [4].

Let's take a look at the scheme of the alarm loop operation. The button
“On” is used to turn on the alarm. A short press on the “On” button, while
applying a logic zero level to the input D3 of Arduino Uno, the rest of the time
there is a logic one level on the input D3 due to the resistor R5, leads to starting
the timer for 5 seconds (this is signaled by the blinking of the LED VD1). This
time is necessary in order to have time to leave the protected premises without
triggering the alarm system. The visual control of the loop is performed by the
red LED VD2, the LED VD2 starts blinking for the duration of the timer, but
there is no sign for alarm messages. The alarm unit controls the resistance of the
loop. If the resistance is less than the lower or more than the upper threshold, the
unit alarms.

The resistance of the loop defined by the terminating resistor is considered
normal. If the thief closes the wires of the loop or breaks them, then the alarm
will go off.

Table 2 — Nominal value of loop resistance

Upper Threshold Lower Threshold

5900 Ohm 540 Ohm

Loop resistance in the range 540-5900 ohms is considered normal, but if
the value exceeds the specified loop resistance limits, an alarm will be triggered.

E
b 1

Figure 3. Arduino Module Connection Diagram
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The Smart Home system with the help of an Arduino microcontroller
(Figure 3) can control all systems by itself, it is only important to program with
the help of the C++ program to your liking. All functions of the system will help
to make your life comfortable and safe, and most importantly economical.
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