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Abstract 

     Nowadays, elderly people living alone faces big threat from thieves attacking their houses. Not only 

that taking care of parents for a working person is difficult task. There is a chance of intruders or relatives 

coming to the house when no one is there at home other than a disabled person. A smart home automation 

system particularly for old age people is proposed based on Arduino, and Android application. An 

automated system for intruder detection has been proposed using PIR sensor and a notification is sent 

through mobile to the user informing about the motion detection using a GSM module. Here the user is a 

person who use the system facility to take care of his or her parents. The user can produce a call to the 

system outside the main door which consists of a camera, speaker, and microphone. The user can see and 

interact with the person at the door with the help of Internet or Wi-Fi module ESP8266. The user can 

unlock the door if necessary, by using Android application. AC appliances like Bulb, Fan, etc. are 

controlled by Android application via user’s command. It can particularly help elderly and disabled people 

living alone in their houses. There is one more camera inside the room for monitoring the disabled person. 

In emergency the person can activate an emergency notification and send to the user. 

1. Introduction 

      Home automation is one of the leading fields that can influences people lives. Generally home 

automation systems aim at seeking luxury, but we target on those with special needs like disabled and 

elderly people. The aim of the proposed system is to provide security and monitoring of elderly people at 

home. This system is achieved by programming microcontroller and the quality of services is getting 

improved by automaton and Internet of Things. 

      A Smart Home Automation System particularly for old age people is proposed based on Arduino in 

Embedded C language, Arduino, and Android application. The appliances are controlled by the Android 

Application, which operates according to the user’s command receives via mobile phone. A door 

monitoring system is designed based on IP camera installed outside the main door, which can be accessed 

from the phone using Android application for intruder detection and interaction. Moreover, there is a door 

unlocking system which can be controlled by the user that is a person who use this system facility to take 

care of their parents, if required. In emergency situations, press SOS button is provided for the disabled 

person for sending notifications to the user. All these features are incorporated in a single system with good 

and simple user interface, this system is cost effective and perfect for old age people living alone in their 

houses. In Home automation system, for controlling various functions we use a collection of interconnected 

devices within the house. Mobile devices are perfect for providing a user interface in a home automation 

system, due to their portability and wide range of capabilities. When the user is far from the house, he/she 

can check the status of the appliances or even can schedule the action. 

      The proposed system guarantees security, surveillance and solace to the user and make their life more 

comfortable. It detects the surroundings and act on the data, control home appliances, and has a smart 

digital/electronic door locking system by the help of image processing or a trigger by the user. This system 

will also provide intrusion detection notification and camera surveillance on mobile application. Smart 

home automation is proposed based on Arduino in Embedded C language, Arduino, and Android 

application. The motive of this wireless home automation system is to provide help to those with special 

needs. When system is designed for elderly or disabled person, it should be cheap, easy to configure, and 

easy to run with a good user interface. So, the proposed system is relatively simple to implement with user 

friendly interface. 
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2. Literature Survey 

 

     This Literature survey shows few instances of home automation system such as IR remote based 

automation system [Delgado2005], Bluetooth based automation system [Piyare2011], Wi-Fi based 

automation system, RF and ZigBee based home automation system [Baig2013], Java Web based home 

automation system [Al-Ali2004]. Now a days many varieties of similar systems are available but they all 

are not afforded by common people. Currently they are installed with large number of hardware and system 

maintenance is also difficult. The java-based home automation is very weak in security when accessing 

webpages and control the appliances [Al-Ali2004]. The range of Bluetooth based home automation system 

is very limited. The adapter board of communication is connected to the cellular mobile and through serial 

port home appliances is also connected. So that appliances can communicate with phone controlled by 

Bluetooth [Delgado2005]. In GSM based home automation, there is a problem of spectrum allocation 

which may results in delay, but Wi-Fi is a local area network, so it generates the emergency notifications 

locally and thus it is faster. In order to overcome these problems Arduino and Wi-Fi based operating system 

with the help of Android application are used [Ahmed2013]. It also provides simple security and 

configurable home automation system. We use Arduino instead of Raspberry Pi, because it is 

comparatively less expensive. Raspberry Pi is little bit advanced embedded system, but Arduino also give 

the same functionality as that of Raspberry Pi as required in this system except face recognition 

[Bhaumik2015]. The face recognition may not be always successive and have less accuracy, so we can’t 

use it because of security issues [Bhaumik2017]. 

 

3. Methodology 

 

A. Human Detection 

The process is an infinite flow which starts from PIR sensor. The signal is generated when a motion is 

detected, and the signal is directed towards Arduino which activates the camera as well as a message is 

generated and send to the user using Wi-Fi module ESP8266 which is connected with the Arduino. Also, 

user can check who is in front of the house and the user can make decision to interact with the person. 

B. User and Visitor Interaction 

After human detection user can interact with the visitor through camera using Android application in 

user’s mobile phone, microphone and speaker. So, the user can make a call using GSM to the visitor. This 

technology is also used for monitoring the disable people inside the house. 

C. Smart Surveillance System 

This system is specially design for monitoring a disabled or elderly people inside a home. The camera 

is both placed at inside and outside. When PIR sensor detects the motion, the signal is send to Arduino 

which activates the camera as well as notification send to the user’s mobile phone. The camera at outside 

is monitoring the surroundings and it can be visible to user through the camera application. This monitoring 

system is observed the disabled or elderly people through camera inside home using camera application in 

user’s mobile phone. The user can activate the inside camera and observe the disabled or elderly person at 

any time. In emergency the disabled or elderly person can activate an emergency SOS button and send a 

notification to the user through Wi-Fi module ESP8266. 

D. Door Unlocking System 

After the identification of visitor or in the emergency, user can allow the visitor to inside the home by 

automatically unlock the door through the Android application. 

E. Controlling System for Home Appliances and Emergency Button 

AC appliances like bulb, fan etc. can controlled by the user through the Android application. In 

emergency the disabled or elderly person can interact with user through the emergency SOS button 

provided near the person. 
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4. Proposed System 

     The system is achieved by programming microcontroller by Arduino IDE and the quality of services is 

getting improved by automaton and Internet of Things. IoT is a technology used to transfer data through a 

network without requiring human to human interaction. It is a type of network to connect anything with 

the Internet through sensing equipment in order to achieve monitoring, controlling, tracing etc. Arduino 

IDE is developed into full of libraries, programming the Arduino UNO in Embedded C language. Arduino 

IDE can compile both Arduino as well as AVR standard code. Embedded C is the language extension for 

C programming language with additional header files.    

 

     The block diagram of the system is show in Fig 1. The smart surveillance system especially for old age 

people is proposed based on programming the Arduino in Embedded C language, ATMega328 

microcontroller, Internet of Things, Android Application, PIR sensor, IP camera, ESP8266 and GSM 

Module. The proposed system is consists of human detection, user and visitor interaction, smart 

surveillance system, door unlocking system and controlling system for home appliances and emergency 

button. The appliances are controlled by the microcontroller which operates according to the user command 

received from the user’s mobile phone. The monitoring system using a camera which is installed outside 

the main door. 

 

 

 
 

Fig. 1 Block diagram of proposed system 

 

     The system is built around the microcontroller (Arduino UNO/ATMega328) and Android platform to 

control multiple home appliances by user command. A Wi-Fi module ESP8266 used to connect 

microcontroller with appliances for wireless connection. The user can control different appliances from the 

android application by giving command to the microcontroller and according to the command 

microcontroller will give signal to relay switching circuit to turn ON/OFF particular electrical appliances. 

Proposed system is a multifunctional system the basic function of this system is providing proper security 

and surveillance to the parents in the absence of their once. So that the first step of this system is detecting 

the human presence using PIR sensor. The signal generated by this sensing gives a notification to the user 

and user verify the person then take appropriate next step. If the person is our relatives or dear one user 

can allow unlock the door etc.                  
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     The main components of the system are, 

 

A. Arduino UNO 

     It is an open source microcontroller board which works on the microchip ATMega328. It has 

numerous facilities to communicate with other devices. It acts as an electronic platform based on easy to 

use software and hardware making electronics designers and developers more accessible.  

  

B. GSM Modem 

     GSM modem is a type of modem which accepts a SIM card and it acts like a mobile phone with its 

own unique phone number. It has RS232 port so that we can communicate and also develop embedded 

applications.  

 
C. PIR Sensor 

     Passive Infra-Red or PIR sensor is detects the motion. It detects the motion by varies the infrared level 

that emitted by objects. 

 

D. IP Camera  

     Camera which capture the image and that receives control data and send images through the Internet. 

It is used for surveillance and image processing.  

 
E. ESP8266 

     ESP8266 is a Wi-Fi module with integrated TCP/IP protocol and provide Internet connection. 

The ESP8266 is capable of either hosting an application to all Wi-Fi networking functions from 

another application processor. The ESP8266 can be controlled from the local Wi-Fi network or from the 

Internet. 

 

     Our system consists of indoor and outdoor section which includes a door unlocking system. This system 

is interfaced with Arduino. A Web camera is interfaced with Arduino through a USB cable. Door lock is 

also connected to Arduino and it can only be opened through user’s command given from Arduino via 

Android phone or manually by having key. Whenever door is opened manually or through application,a 

notification is sent to the owner’s handset. It will work automatically without human effort from the user 

when someone is at the door. When someone get in to the compound of the house the PIR sensor will sense 

it and a notification send to the user. Then the user can make make a call to the system at the outdoor to 

interact with the person outside. 

 

Fig. 2 Door unlocking system 

      The home automation system can be built using Arduino and Android. Home appliances can be easily 

controlled by using Android device. After implementing circuit on hardware, home appliances connected 

to Arduino and controlled by using an Android application. TCP/IP protocol is used for this 

communication. Arduino and android phone should be connected to the same Wi-Fi module because of 

using Local area network. The router is provided with global IP and appliances can be controlled from 

anywhere in the world via port forwarding. 
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     The system consists of outdoor and indoor section. In outdoor system includes human detection, visitor 

and user interaction, monitoring system and door unlocking system.  

      When motion is detected by PIR sensor, the signal is sent to Arduino which activates the camera and 

send a notification through the Wi-Fi module ESP8266 to the user’s mobile phone number. User can see 

the visitor and visitor may be relative or intruder. When intruder is come, user can inform about the intruder 

to the control room through the GSM module. When relative is come, user can interact with him/her 

through the camera, microphone and speaker. User can allow the visitor to entering to the home through 

the door unlocking system. This system is consisting of Arduino, relay, Wi-Fi module ESP8266, lock 

device is shown in Fig. 2. Lock device consists of relay and servomotor. The door unlocking system is 

controlled by user through Android application via Wi-Fi module ESP8266. 

 

 
Fig. 3 Controlling of home appliances 

 

In indoor section includes controlling home appliances, monitoring system and emergency button. AC 

appliances controlled by Android application. This controlling system consists of Arduino, relay and Wi-

Fi module ESP8266 is shown in Fig. 3.  In indoor section there is another camera is installed for monitoring 

elderly or disabled person. This monitoring system is observed the disabled or elderly person through the 

camera application in user’s mobile phone and activate the inside camera. User can observe the disabled 

or elderly person at any time. In emergency the disabled or elderly person can activate an emergency SOS 

button and send a notification to the user through Wi-Fi module ESP8266. 

5. Conclusion 

The proposed system has a unique smart surveillance system based on IoT that will help the elderly or 

disabled people by providing proper security. The system consists of human detection, visitor and user 

interaction, controlling of home appliances, door unlocking system and monitoring system which are 

controlled by Android application with the help of Wi-Fi module ESP8266, ATMega328 and GSM module 

via user command. The system is reasonably cheap, easy to run, easy to configure and scalable. This system 

can be modified in future by including the face recognition feature thereby we can increase the future 

scope. 
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