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Abstract— In this paper, we propose a framework for 

developing a home automation system based on an IPv6 

personal area network protocol – the 6LoWPAN. The 

proposed framework supports various kinds of end-devices. 

It provides the ability to remotely control the end-devices 

over Bluetooth Low Energy (BLE). It is able to automatically 

perform the appropriate actions based on user-predefined 

scenarios. The most advantage of the proposed framework is 

runtime configurable without any needs of reprogramming or 

resetting the whole system. We also develop a prototype of 

home automation system to prove the robustness and the 

advantage of our framework. Home automation today is not 

a new thing but most advanced home automation systems in 

existence today require a big and expensive change of 

infrastructure. This means that it often is not feasible to install 

a home automation system in an existing building. “Homatic” 

is a wireless home automation application that is supposed to 

be implemented in existing home environments, without any 

changes in the existing infrastructure. “Homatic” lets the user 

to control his home from his or her android smart phone. In 

the smart phone application the user can select actions what 

should happen with electrical and/or electronic devices in the 

network. Home automation is automation of the home, 

housework or household activity. Home automation may 

include centralized control of lighting, HVAC (heating, 

ventilation and air conditioning), appliances, and other 

systems, to provide improved convenience, comfort, energy 

efficiency and security. The concept of home automation has 

been around for a long time and products have been on the 

market for decades, though no one solution has broken 

through to the mainstream yet. Home automation for the 

elderly and disabled can provide increased quality of life for 

persons who might otherwise require caregivers or 

institutional care. It can also provide a remote interface to 

home appliances or the automation system itself, via 

telephone line, wireless transmission or the internet, to 

provide control and monitoring via a smart phone or web 

browser. This project will describe the approach which we are 

implementing to control various home appliances with 

Android smart phone. 

Keywords: AUTOMATION, GSM, Homatic, android, Smart 

Phone, HVAC  

I. INTRODUCTION 

The “GSM based Control System” implements the emerging 

applications of the GSM technology. Using GSM networks, 

a control system has been proposed that will act as an 

embedded system which can monitor and control appliances 

and other devices locally using built-in input and output 

peripherals. Remotely the system allows the user to 

effectively monitor and control the house/office appliances 

and equipments via the mobile phone set by sending 

commands in the form of SMS messages and receiving the 

appliances status. The main concept behind the project is 

receiving the sent SMS and processing it further as required 

to perform several operations. The type of the operation to be 

performed depends on the nature of the SMS sent. The 

principle in which the project is based is fairly simple. First, 

the sent SMS is stored and polled from the receiver mobile 

station and then the required control signal is generated and 

sent to the intermediate hardware that we have designed 

according to the command received in form of the sent 

message. Although home automation today is not a new thing 

but most advanced home automation systems in existence 

today require a big and expensive change of infrastructure. 

This means that it often is not feasible to install a home 

automation system in an existing building. “Homatic” is a 

wireless home automation application that is supposed to be 

implemented in existing home environments, without any 

changes in the existing infrastructure. “Homatic” lets the user 

to control his home from his or her android smart phone. In 

the smart phone application the user can select actions what 

should happen with electrical and/or electronic devices in the 

network.  Home automation is automation of the home, 

housework or household activity. Home automation may 

include centralized control of lighting, HVAC (heating, 

ventilation and air conditioning), appliances, and other 

systems, to provide improved convenience, comfort, energy 

efficiency and security. The concept of home automation has 

been around for a long time and products have been on the 

market for decades, though no one solution has broken 

through to the mainstream yet. Home automation for the 

elderly and disabled can provide increased quality of life for 

persons who might otherwise require caregivers or 

institutional care. It can also provide a remote interface to 

home appliances or the automation system itself, via 

telephone line, wireless transmission or the internet, to 

provide control and monitoring via a smart phone or web 

browser. This project will describe the approach which we are 

implementing to control various home appliances with 

Android smart phone. 

A. Necessity: 

 Current home automation systems are available either 

using Bluetooth or GSM. 

 Thus in this project we are going to combine Bluetooth 

and GSM 

 Now a days the digital devices at home increasing fast 

thus owners have been requesting remote control and 

monitoring these in home appliances 

 This project demonstrates a simple home automation 

system by GSM and Bluetooth. 

B. Objective: 

The objective of this project is that, to change in the 

traditional system of power on and off the home appliances 

& make the system faster. The device with low cost and 

scalable to less modification to the core is much important. It 



Android and GSM Based Home Automation Using ARM 

 (IJSRD/Vol. 9/Issue 06/2021/002) 

 

 All rights reserved by www.ijsrd.com 15 

presents the design and implementation of automation system 

that can monitor and control home appliances via android 

phone or tablet.  This post-paid process goes smoothly as long 

as everyone pays their bills regularly and on time. But this 

ideal condition does not happen in practical.  

C. Motivation: 

By using technique we will overcome on that drawback and 

we will get information about the bill in a quick time. An 

electric meter or energy meter is a device that measures the 

amount of electrical energy supplied to or produced by a 

residence, business or machine.  

II. LITERATURE SURVEY: 

In recent days a lot of research has been taken up by various 

people on the concept of the agriculture crop Cutter. Works 

taken up by the following people are significant in connection 

with the present work. 

1) Gurek, A; Gur, C.; Gurakin, C.; Akdeniz, M.; Metin, 

S.K.; Korkmaz, published research paper on, "An 

Android based home automation system,"  he stated that 

In this paper, we propose a framework for developing a 

home automation system based on an IPv6 personal area 

network protocol – the 6LoWPAN. The proposed 

framework supports various kinds of end-devices. It 

provides the ability to remotely control the end-devices 

over Bluetooth Low Energy (BLE). It is able to 

automatically perform the appropriate actions based on 

user-predefined scenarios. The most advantage of the 

proposed framework is runtime configurable without any 

needs of reprogramming or resetting the whole system. 

We also develop a prototype of home automation system 

to prove the robustness and the advantage of our 

framework. 

2) A. Musa Efendi, S. Oh and D. Choi,, published research 

paper on, “6LoWPAN-based Wireless Home 

automation: From Secure System Development to 

Building Energy Management”, they revels that 

Recently, home automation systems have been 

challenged with two outstanding needs: the need for high 

interoperability between home devices, and the need for 

accessing the system from different end points. The 

Internet of Things idea consists of IP-enabled embedded 

devices connected to the Internet and the rapid expansion 

of IPv6. The IETF added to this idea by defining 

6LoWPAN as a technique to apply IPv6 to IEEE 

802.15.4 low-power wireless network standards, which 

adds the potential for transparent end-to-end 

communication, control, and monitoring of home 

automation devices from anywhere on the globe. The use 

of 6LoWPAN technology also helps lower expense and 

decrease complexity of home automation architecture. In 

this paper we analyze the implementation of 6LoWPAN 

wireless embedded internet technology, and propose a 

system that is especially designed for the task of home 

automation. Our system relies on a low-power wireless 

home network that uses a low energy consumption 

solution called CC2530 SoC for 802.15.4 applications 

combined with Contiki embedded RTOS. Our home 

gateway provides a smart and efficient platform while 

interconnecting home automation to the outside world 

based on Ethernet or Wi-Fi. In order to secure our 

6LoWPAN-based wireless home automation system, we 

also design an anomaly-based 6LoWPAN intrusion 

detection system and implicit authentication for secure 

remote home controllers. Finally, by using the additional 

components of a 3V, 70mA small polycrystalline silicon 

solar cell for power, and the implemented energy 

harvesting technique, we can have home automation 

nodes without the need of periodically replacing 

batteries.  

3) N. Sriskanthan and Tan Karand. “Bluetooth Based Home 

Automation System.they revels that The past decade has 

seen ignificant advancement in the field of consumer 

electronics. Various ‘intelligent’ appliances such as 

cellular phones, air-conditioners, home security devices, 

home theatres, etc. are set to realize the concept of a 

smart home. They have given rise to a Personal Area 

Network in home environment, where all these 

appliances can be interconnected and monitored using a 

single controller. Busy families and individuals with 

physical limitation represent an attractive market for 

home automation and networking. A wireless home 

network that does not incur additional costs of wiring 

would be desirable. Bluetooth technology, which has 

emerged in late 1990s, is an ideal solution for this 

purpose. This paper describes an application of 

Bluetooth technology in home automation and 

networking environment. It proposes a network, which 

contains a remote, mobile host controller and several 

client modules (home appliances). The client modules 

communicate with the host controller through Bluetooth 

devices. q 2002 Elsevier Science B.V. All rights 

reserved. Keywords: Bluetooth technology; 

Microcontroller; Home automation; Wireless network 

4) The official Bluetooth website from Bluetooth SIG 

www.Bluetooth. com, Date viewed: March 21, 2001, 

Bluetooth  pecification Version 1.1The past decade has 

seen significant advancement in the field of consumer 

electronics. Various ‘intelligent’ appliances such as 

cellular phones, air-conditioners, home security devices, 

home theatres, etc. are set to realize the concept of a 

smart home. They have given rise to a Personal Area 

Network in home environment, where all these 

appliances can be interconnected and monitored using a 

single controller. Busy families and individuals with 

physical limitation represent an attractive market for 

home automation and networking. A wireless home 

network that does not incur additional costs of wiring 

would be desirable. Bluetooth technology, which has 

emerged in late 1990s, is an ideal solution for this 

purpose. This paper describes an application of 

Bluetooth technology in home automation and 

networking environment. It proposes a network, which 

contains a remote, mobile host controller and several 

client modules (home appliances). The Bluetooth 

wireless technology is set to revolutionize the way 

people perceive digital devices in our homes and office 

environment. Now they are no longer just the individual 

devices; instead, with the embedded Bluetooth 

technology, they form a network in which appliances can 

http://www.bluetooth/
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communicate with each other. This wireless technology 

is especially useful in home environment, where there 

exists hardly any infrastructure to interconnect intelligent 

appliances. It could be suitably used for home 

automation in a cost-effective manner. Operating over 

unlicensed, universally available frequency of 2.4 GHz, 

it can link digital devices within a range of 10 m 

(expandable to 100 m, by increasing the transmitted 

power) at the speed of 1 Mbps. Building upon this theme; 

we propose a home automation system based on 

Bluetooth technologyThere are certain issues involved in 

the design of a home automation system. The system 

should be scalable, so that new device can easily be 

integrated into it. It should provide a user-friendly 

interface on the host side, so that the devices can be 

setup, monitored and controlled. 

5) Bluetooth Committee, Specifications of the Bluetooth 

System (Core), December 1999, V1.0B.  The paper has 

been structured as follows. Section 2 of this paper 

explains the HAP. Section 3 describes the salient features 

of the user interface and PC to Bluetooth interface for the 

host system. In Section 4, we present the temperature 

sensor–fan controller circuitry and its interface to the 

microcontroller through I2C lines. Section 5 discusses 

the microcontroller to Bluetooth interface and the 

development of a firmware for the microcontroller. 

Finally some recommendations regarding further 

research in this area are discussed. The Home 

Automation Protocol (HAP) facilitates the 

communication among the host and client modules in a 

home automation system. The communication covers the 

device initialization process and the data transaction 

process. The protocol is constructed above Bluetooth 

software stack. It follows the layer model proposed by 

Bluetooth Special Interest group (SIG). Considering the 

requirements of home automation environment, the HAP 

has been based on the core of the Bluetooth protocol 

architecture that comprises of three stack. 

 GHRCE [2] presented a paper titled, ‘Design, 

Development and Fabrication of a Compact Harvester’. This 

machine  targets  the small  scale farmers who  have  land area  

of less  than 2  acres. This  machine is compact and can cut 

up to two rows of soybean plants. It has cutting  blades  which 

cut  the  crop  in a  scissoring  type of motion. It runs  on a 

diesel  engine of  3HP,  this power  from the engine is 

provided through pulley and gear box arrangement to the 

Cutter. A collecting mechanism is provided for the collection 

of crops to one side after cutting. This  mechanism  is  also  

powered  by  pulley  arrangement. This compact harvester is 

manufactured using locally available spare parts and thus, it 

is easily maintainable. This harvester might be the solution to 

the problems faced by a small scale farmer regarding cost and 

labour implementation.  After testing  this  machine on the 

farm it  is found  that  the cost  of harvesting  using  this 

harvester  is considerably less as compared to manual 

harvesting. The Combined reaper and colleting machine is 

built to be compact and efficient to cut the crops. The machine 

was tested on a field to check its cutting capability and 

efficiency. The test results were successful as the machine 

performed flawlessly. It can be concluded that the machine is 

comparatively compact and easy to handle. This machine is 

able to run of field effortlessly and the efforts of farmers are 

reduced. The cost of harvesting using this machine is 

considerably less as compare to manual harvesting. The 

harvesters available in market are suitable for large farms, so 

this can be the best machine for the farmers with small land. 

The success of this machine depends on how the farmers 

receive this machine as their ally. There are some changes 

that need to be done on the machine and a final product is to 

be taken out for sell. 

III. DESIGN: 

A. Block Diagram: 

 
Fig. 3.1: Block Diagram 

The main components of home automation consists of  

 Smart phone 

 Relays 

 Fans 

 Lamp 

 Power supply 

 ARM 7 

 Bluetooth  Module. 

 GSM  Module . 

 Max 232. 

 Relay driver. 

 The above diagram gives us the perceptible idea of 

a system which constitutes of ARM, with a GSM modem & 

Bluetooth module. The heart of the whole system is ARM 

controller which interfaces memory and GSM modem & 

Bluetooth module.  

B. Hardware Design: Block Wise Circuit Design 

 Power Supply: 

The basic step in the designing of any system is to design the 

power supply required for that system. The steps involved in 

the designing of the power supply are as follows, 

1) Determine the total current that the system sinks 

from the supply. 

2) Determine the voltage rating required for the 

different components. 



Android and GSM Based Home Automation Using ARM 

 (IJSRD/Vol. 9/Issue 06/2021/002) 

 

 All rights reserved by www.ijsrd.com 17 

 
Fig. 3.2: Circuit power supply 

VO=VR +VL 

VR =5V 

VL = IL *RL 

RL=10Ω, VL=5V 

VO=10V 

VIN =10 +2 

VIN =12V 

 In our system most of the components used require 

5 V as operating voltage such as micro controller, MAX 232, 

MCT2E etc. The total current, which our circuit sinks from 

the power supply, is not more than 200 mA. We have used 

Regulator IC 7805 that gives output voltage of 5V.The 

minimum input voltage required for the 7805 is near about 7 

V. Therefore we have used the transformer with the voltage 

rating 230V-10V and current rating 500 mA. The output of 

the transformer is 12 V AC. This Ac voltage is converted into 

12 V DC by bridge rectifier circuit. 

 ARM: 

 
Fig. 3.3: Arm pinning 

 The LPC21xx microcontrollers are based on a 32-bit 

ARM7TDMI-S CPU with real-time emulation and embedded 

trace support that combine the microcontroller with 

embedded high-speed flash memory ranging from 32 KB to 

512 KB. A 128-bit wide memory interface and unique 

accelerator architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size applications, the 

alternative 16-bit Thumb mode reduces code by more than 30 

% with minimal performance penalty. 

 Due to their tiny size and low power consumption, 

LPC21xx are ideal for applications where miniaturization is 

a key requirement, such as access control and point-of-sale. 

Serial s interfaces ranging from a USB 2.0 Full-speed device, 

multiple UARTs, SPI, SSP to I2C-bus and on-chip SRAM of 

8 KB up to 40 KB, make these devices very well suited for 

communication gateways and protocol converters, soft 

modems, voice recognition and low end imaging, providing 

both large buffer size and high processing power. Various 32-

bit timers, single or dual 10-bit ADC(s), 10-bit DAC, PWM 

channels and 45 fast GPIO lines with up to nine edge or level 

sensitive external interrupt pins make these microcontrollers 

suitable for industrial control and medical systems. 

 Bluetooth module : 

a) General Description  

AUBTM-20 is Bluetooth Core V2.0 compliant module with 

SPP. The module is designed to be embedded in a host system 

which requires cable replacement function. Typically the 

module could interface with a host through the UART port. 

The module could be used in many different application, e.g.: 

 Hand held terminals 

 Industrial devices 

 Point-of-Sale systems 

 PCs 

 Personal Digital Assistants (PDAs) 

 Computer Accessories 

 Access Points 

 Automotive Diagnostics Units 

 This module could both act a SPP master and a SPP 

slave. When in master mode, the module could search for all 

the working SPP slave devices around and the host could 

select which to connect. When it is in slave mode, it will listen 

for connection request from another SPP master device. 
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IV. PERFORMANCE ANALYSIS: 

A. Android app flowchart 

 
Fig. 4.1 a: Android app flowchart 

 
Fig. 4.1 b: Android app flowchart 

B. Operation flowchart: 

 
Fig. 4.2: Operation flowchart 
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C. GSM Module: 

 
Fig. 4.3: GSM Module 

The SIM900 is a complete Quad-band GSM/GPRS solution 

in a SMT module which can be embedded in the customer 

applications. Featuring an industry-standard interface, the 

SIM900 delivers GSM/GPRS 850/900/1800/1900MHz 

performance for voice, SMS, Data, and Fax in a small form 

factor and with low power consumption. With a tiny 

configuration of 24mm x 24mm x 3 mm, SIM900 can fit 

almost all the space requirements in your M2M application, 

especially for slim and compact demand of design. 

 SIM900 is designed with a very powerful single-chip 

processor integrating AMR926EJ-S core 

 Quad - band GSM/GPRS module with a size of 

24mmx24mmx3mm 

 SMT type suit for customer application 

 An embedded Powerful TCP/IP protocol stack 

 Based upon mature and field-proven platform, backed up 

by our support service, from definition to design and 

production 

Specifications for SMS via GSM 

 Point-to-point MO and MT 

 SMS cell broadcast 

 Text and PDU mode 

Drivers 

 MUX Driver 

 
Fig. 4.4: Driver 

 Global system for mobile communication (GSM) is 

a globally accepted standard for digital cellular 

communication. GSM is the name of a standardization group 

established in 1982 to create a common European mobile 

telephone standard that would formulate specifications for a 

pan-European mobile cellular radio system operating at 900 

MHz. A GSM modem is a wireless modem that works with a 

GSM wireless network. A wireless modem behaves like a 

dial-up modem. The main diference between them is that a 

dial-up modem sends and receives data through a fixed 

telephone line while a wireless modem sends and receives 

data through radio waves. The working of GSM modem is 

based on commands, the commands <CR> character. For 

example, the dialing command is ATD<number>; 

ATD3314629080; here the dialing command ends with 

semicolon. The AT commands are given to the GSM modem 

with the help of PC or controller. The GSM modem is serially 

interfaced with the controller with the help of MAX 232. 

Applications 

 SMS based Remote Control & Alerts 

 Security Applications 

 Sensor Monitoring 

 GPRS Mode Remote Data Logging 

V. CONCLUSION: 

The home automation system has been experimentally proven 

to work satisfactorily by connecting sample appliances to it 

and the appliances were successfully controlled from a 

wireless mobile device. The Bluetooth client was 

successfully tested on a multitude of different mobile phones 

from different manufacturers, thus proving its portability and 

wide compatibility. This project will not only provide 

convenience to the common man but will be a boon for the 

elderly and disabled. 

VI. FUTURE SCOPE: 

This project can be further developed by integrating it with 

the internet to monitor your home while sitting in a remote 

area. By doing this, one can keep an eye on his or her home 

through an internet connected to the user’s mobile phone or 

PC or laptop. This will not only improve the security of your 

home in this modern day world but will also assist in 

conservation of energy like if you left any home appliance 

http://sunrom.com/img/p/159/159_800.jpg
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switched on by mistake, then you can check the status of the 

appliance on the graphical interface made on your mobile and 

can switch it off using the internet connectivity  
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