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It is needless to say the importance of automation and security systems in the present era. 

In this paper we propose simple solutions for automation of electrical appliances and home 

security. We propose to control automatic turn on and turn off of electrical appliances like 

electric bulb, Air conditioner, electric fan etc.; with respect to the human motion detection 

rather than using manual switch on/off system. Another solution is controlling the Air 

conditioner temperature depending on the room temperature. We propose another function 

to provide security. In all these applications, the Arduino Uno processing unit is used, along 

with 3 different sensors. To detect the human presence PIR (Passive Infrared) Sensor is 

used, temperature sensor (LM35) is used to detect the room temperature and Ultrasonic 

(HC-SR04) sensor is used to detect the presence of objects. If there is any human movement 

it is detected by the PIR Sensor and the lights will turn on. If the room temperature is above 

the given temperature set, it is detected by the temperature sensor and the Air conditioner 

will turn on directly. If there is any object that is detected by the ultrasonic sensor it is 

detected by the sensor and a buzzer is set that starts emitting sound. 
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1. INTRODUCTION

In India, it is very common to see manual operation of 

electrical equipment (lights, AC, fans, etc.) [1]. It is still 

common to use manual switching system to operate electric 

gadgets. It is very common for people to forget to switch off 

the gadgets after usage as people are so busy with many 

different works. After leaving home also people keep thinking 

about whether they switched off the gadgets properly or it. To 

help the people it is very much helpful if we can provide 

automation systems for these problems [2]. The only way to 

overcome these types of problems is to provide automatic 

systems and security systems [3]. In this paper we have 

proposed three different simple solutions to automate the 

system.  

The first solution is to automatically switch on and switch 

off the electric gadgets according to human moment detection. 

Another solution to provide security by detecting an unknown 

object is moving in front of the sensor. When an unknown 

object is detected then the sound waves are generated and then 

buzzer starts emitting sound. Another simple solution is setting 

the cooling system of an air conditioner. This will allow the 

air conditioner to turn on according to the temperature.  

To automate the above functions 3 different sensors are 

used [4]. A Passive Infrared Sensor is used to detect the human 

motion when the person enters to the room. This triggers the 

electric gadgets to turn on. These sensors are connected to fans, 

Air conditioners and electrical bulbs. A temperature sensor 

(LM35) is use to detect the room temperature and this makes 

the air conditioner to turn on when the room temperature 

exceeds 30 °C. Temperature Sensor is used to detect the 

temperature of the room [5]. The ultrasonic sensor detects the 

radiation when the person wants to enter the room alarm and 

when detects something unknown then buzzer starts emitting 

a sound. 

2. HOME AUTOMATION

Power is supplied to the Arduino processor. The sensors, 

Temperature Sensor, Ultrasonic sensor and PIR Sensor are 

given as Input to the Arduino and the result can be seen with 

the help of Output devices [6]. Light, Ac and Buzzer act as 

output devices. The source code is written in the Arduino IDE 

software will be dumped to the Arduino Software.  The 

temperature sensor helps to detect the room temperature and if 

the temperature is above the given temperature that is set then 

the air conditioner is turned on automatically otherwise the AC 

is in turn off mode [7]. PIR Sensor helps to detect the human 

movement and if there is any human movement then the Lights 

will be automatically turn on otherwise it is in turn off mode 

[8]. Ultrasonic sensor helps to detect unknown object 

movements and the sound waves then buzzer starts emitting a 

sound [9]. 

2.1 Arduino Uno processor 

The Arduino Uno is an open source microcontroller. The 

board consists of 14 Digital pins and 6 analog pins which can 

be used as pulse width modulation outputs [10]. In addition it 

also contains a 16 MHz ceramic resonator, an ICSP (In Circuit 

Serial Programming) header, a USB connection, a Power jack 

and a reset button. Each pin of the Arduino Uno is operated at 

5V [11]. 
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Figure 1. Arduino Uno 

 

Figure 1 Shows the processor used in the home automation 

system. It is the Arduino Uno processor. Figure 2 shows the 

block diagram of the home automation and security system. It 

shows the input, processing and output devices of the proposed 

system. Power supply is given to the processor unit.  

 

 
 

Figure 2. Block diagram of Proposed system 

 

PIR Sensor: PIR Sensor is a Passive Infrared sensor which 

is also called as IR (infrared) motion sensor. The specialty of 

this PIR sensor is it is little, works with little power, affordable 

and easy to use. The actual detection range is between 5 m to 

12 m. It can detect a human movement within distance from 

10 m from the sensor. This sensor is used in many home 

automation applications. Figure 3 shows a snap of this PIR 

sensor. 

LM35 Sensor: The LM35 are precision integrated circuit 

temperature devices. This sensor range is from -55 °C to 

150 °C. That is it can detect temperatures with in the range of 

-55 °C to 150 °C. This sensor works better than a thermostat. 

Measures the temperature more accurately than a thermistor. 

The output varies by 10mv in response to every 1 °C rise and 

fall in temperature. Figure 4 shows a picture of this LM35 

sensor. 

 

 
 

Figure 3. PIR sensor 

 
 

Figure 4. LM35 sensor 

 

Ultrasonic Sensor (HC-SR04): Ultrasonic sensor iacts as 

a transmitter and a receiver. It is an instrument that measures 

the distance based on the time required. It works by emitting 

sound waves at a frequency too high for humans to hear.  Some 

sensors use a separate sound emitter and receiver, it is possible 

to combine these into one device. Figure 5 shows a clear 

picture of this sensor.  

 

 
 

Figure 5. Ultrasonic sensor (HC-SR04) 

 

Relay Module: A relay is an electrically operated switch 

that can be turned on or off. this device is used in power 

protection. This can be used for both AC and DC systems. This 

device is small, long time reliable, stable. It controls higher 

voltage. Figure 6 shows the relay module. 

 

 
 

Figure 6. Relay module 
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Figure 7 shows the assembling of all the devices together to 

build the home automation and security system that is 

proposed. 

 

 
 

Figure 7. Home automation and security kit 

 

 

3. ASSEMBLING THE HARDWARES 

 

In this work First, we implement the code for the required 

functionalities with the help of Arduino IDE. Arduino IDE is 

the basic environment to write Arduino integrated 

development environment. It supports different programming 

languages like JAVA, C and C++. Each program in the 

Arduino has two common functions that are used as mandatory. 

The first foremost function is setup() function and another one 

is loop() function. The setup() function contain the relay pins 

and digital pins of a program. The loop() function contain main 

process of the program and it is the heart of the program. The 

Arduino software helps to inbuild the program to the hardware. 

Below we describe how the different sensors are connected to 

the processors. 

The PIR (Passive Infrared) sensor that contains three pins 

(Ground, Output, VCC) is connected with the help of jumper 

wire. The Ground of PIR Sensor is connected to the positive 

position of the power rail of the breadboard. Output pin is 

connected to the Arduino pin that we have given in the source 

code. VCC is connected to the negative of the power rail of the 

breadboard. 

Temperature sensor is connected to the compound rail of 

breadboard. Relay Module contains three pins (Gnd, IN1, 

VCC). The Ground of the relay is connected to the positive 

part of breadboard. The IN1 is connected to the Arduino pin. 

VCC is connected to the compound rail.  

Ultrasonic Sensor has four pins (VCC, Trig, Echo, Gnd). 

This sensor is used as a distance sensor. The VCC of the 

ultrasonic sensor is connected to 5V pin of the Arduino. The 

Trig pin of the ultrasonic sensor is connected to the Arduino 

pin. The Echo pin of the ultrasonic sensor is connected to the 

Arduino pin. The Ground of the ultrasonic sensor pin is 

connected to the Arduino Ground pin.  

Buzzer has two pins. Buzzer positive pin is connected to the 

Arduino pin buzzer negative pin is connected to the negative 

channel of the breadboard.  

After completion of all the above steps the source code will 

be dumped to the Arduino Uno hardware with the help 

Arduino software through USB cable.  

 

 

4. EXPERIMENTAL RESULTS 

  

Automation of electric bulb operation: We can check the 

result with the help of serial monitor by giving a motion in 

front of PIR Sensor if there is a motion the light will turn on 

automatically if there is no motion then the light will be turned 

off.  

Automation of AC operation based on human motion 

and preset temperature: If there is any human motion is 

detected and if the temperature is more than the preset 

temperature, then the AC will be automatically turned on. If 

the temperature is less than the preset temperature then the AC 

will be turned off.  

If there is any detection of human motion and the room 

temperature is less than the preset temperature then the AC 

will be in the turn off mode. If temperature exceeds the preset 

temperature and if there is no human motion detected then also 

AC is in turn off mode.  

Simple Security system: The Ultrasonic Sensor emits the 

presence of any object in front of the door. The ultrasonic 

sensor consists of transmitter and receiver. The maximum 

distance is measured by it is set to 4 meters. If any unknown 

person comes within 2 meters of the door then the buzzer 

should ring. One is used to transmit the ultrasonic wave and 

other one receives it. Anyone comes in the range of ultrasonic 

sensor, Arduino detects the distance from object to the sensor. 

If the object is within the range it sends the signals to buzzer 

and buzzer starts beeping. Arduino timestamp set the time for 

sensor with in the given time. By using the Arduino timestamp 

we can set the time for sensor, when the sensor detects object 

then it sends the indication. The sensor detects the objects 

within the range and sends the indication. If there is no object 

is moving within the range the sensor it can’t recognize sound 

waves, then the buzzer is not ringing.  

Note: If the relay is on then the power is supplied. and if the 

relay is off then there is no power supply. 

 

 

5. CONCLUSION  

 

This paper proposes the design and construction of home 

automation and security system using temperature sensor, PIR 

sensor and Ultrasonic Sensor. The temperature sensor 

measures the room temperature when the person enters the 

room temperature. If the temperature exceeds the preset 

temperature then the air conditioner will be turned on 

automatically. PIR Sensor detects the presence of human. 

Ultrasonic Sensor senses the ultrasonic waves in the range of 

the sensor. If there is any object that is detected in the given 

time then the buzzer beeps. The object is not detected by the 

sensor the buzzer will not ring.  The Arduino is successfully 

programmed in C/C++. 
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