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Abstract: The Home Automation System is adopted in Domestic and Industrial Sectors effectively using Non-

Conventional Energy Source Only. A new solution has been proposed in which the Home Automation System uses 

hybrid conventional energy source which includes solar energy & wind energy. This new solution is proved to be 

energy- efficient and intelligent.  
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1. INTRODUCTION 

Home automation systems are developed in recent years 

that make use of emerging technologies for the 

development. Home automation has become a one of 

the upcoming field that introduces many technologies 

for making the automation easy and with good 

performance. Most of the system makes use of a web 

server and mobile communication for controlling the 

home appliances. 

The Central Processing Unit for the proposed 

system is developed using the PIC microcontroller. 

Here it combines embedded system technology with the 

GSM wireless technology. Conventional energy is 

playing an important role in today’s world to reduce 

green-house effect. Many countries are adopted the 

conventional energy as the main source of electrical 

energy. Hence, in the new solution for home automation 

system utilizes the conventional energy source which 

includes hybrid (Solar &Wind) energy, the other 

purpose of the system is to manage the energy 

efficiency and security.  

The purpose of using conventional energy system’s 

such as Solar & wind power generation are receiving a 

huge attention globally. Eco-friendly power generation 

is the best feature of conventional energy systems. 

Conventional energy systems emit no pollution into the 

atmosphere when they generate electricity. However, 

most power plants such as thermal power generation 

and nuclear power generation plants have produced 

most of the power supply. Thermal power plants emit 

the carbon dioxide into the atmosphere, and nuclear 

power plants have potential danger and discharge 

nuclear wastes. On the other hand, conventional energy 

systems are very clean. The paper is channelized as 

follows: Part 2 provides the system overview. Part 3 

provides the system design in detail. Part 4 provides the 

system flowchart design.  

 

2. SYSTEM OVERVIEW  

The overall structure of intelligent hybrid home 

automation system using conventional energy source 

can be divided into three parts conventional energy 

source with converter and storage devices ,wireless 

hand-held terminal and appliances control terminal parts 

which consists of various components for 

communicating with each other. The conventional 

energy source consists of solar and wind energy with 

converter and charging circuit. The wireless hand-held 

device consists of the microcontroller unit which is 

connected to the zigbee module using the RS232 

communication protocol.  

The supply for the whole home automation system 

is taken from the conventional energy source inverter. 

The command to the microcontroller is given by the 

GSM receiver unit and vice versa the message from the 

system is sent to the user mobile or security person 

through GSM transmitter. The control unit contains the 

receiver part that receives the command from the GSM 

transmitter and the microcontroller is used to control the 

homes appliances via relay unit. 

 The system also introduces the messaging facility 

using the GSM modem which is connected to the PIC 

controller for sending the SMS to the mobile when the 

smoke is detected in the house. The figure 1.1 shows 

the intelligent hybrid home automation system uses 

GSM technology. It consists of GSM transmitter unit 

and GSMreceiver unit with conventional energy source 

equipment’s and home automation hardware unit. 
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(a) GSM Receiver unit 

 

 

(b) GSM Transmitter unit 

 

Figure 1: Intelligent hybrid home automation 

system using GSM technology 

 

2.1 Battery  

Unlike the battery will be the enemy for the 

environment, but in actual case we can’t deny battery 

usage for storing the energy and there is no other way to 

store conventional energy like wind and Solar. The 

purpose of using Battery was to Store the Energy 

produced by Solar and wind at any point of time. The 

battery feedback is send to the Microcontroller using 

sensing circuit to operate the relay if necessary to 

control the system which is active or not 

 

2.2 Power Conditioning Unit (PCU) 

It is Inverter with Stabilized Output. The energy 

produced from the Conventional Energy source is DC 

voltage and it is not stable and it is simply varying. So 

we use Power Conditioning Unit for three functions:  

 stabilizes the DC voltage  

 converting DC voltage to AC voltage  

 Step up the AC voltage to 220-240 volts.  

 

2.3 Microcontroller  

It is a small computer with inbuilt peripheral features on 

a single Integrated circuit chip. The Microcontrollers 

are used in automated products. Normally, the size of 

the microcontroller is varying with the data bit. There 

are 8 bit, 16 bit, 32 bit microcontrollers are in use. The 

Microcontroller may need to, interact with other 

embedded systems at they may have to transmit data to 

a desktop. To facilitate this, the embedded systems are 

provided with one or a few communication interfaces 

such as RS232, RS422, RS485, Universal Serial Bus 

(USB), and IEEE 1394, Ethernet etc. In the hybrid 

home automation system we are using 8 bit 

microcontroller. 

  

2.4 Sensors  

A sensor (also called detector) is a converter that 

measures Fig a physical quantity and converts it into a 

signal which can be read by an observer or by an (today 

mostly electronic) instrument. For example, a mercury-

in-glass thermometer converts the measured 

temperature into expansion and contraction of a liquid 

which can be read on a calibrated glass tube. A 

thermocouple converts temperature to an output voltage 

which can be read by a voltmeter. For accuracy, most 

sensors are calibrated against known standards.  

Sensors are used in everyday objects such as touch-

sensitive elevator buttons (tactile sensor) and lamps 

which dim or brighten by touching the base. There are 

also innumerable applications for sensors of which most 

people are never aware. Applications include cars, 

machines, aerospace, medicine, manufacturing and 

robotics‟ sensor is a device which receives and responds 

to a signal when touched. The sensor’s sensitivity 

indicates how much the sensor's output changes when 

the measured quantity changes. For instance, if the 

mercury in a thermometer moves 1 cm when the 

temperature changes by 1 °C, the sensitivity is 1 cm/°C 

(it is basically the slope Dy/Dx assuming a linear 

characteristic). Sensors that measure very small changes 

must have very high sensitivities. Sensors also have an 

impact on what they measure; for instance, a room 
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temperature thermometer inserted into a hot cup of 

liquid cools the liquid while the liquid heats the 

thermometer. Sensors need to be designed to have a 

small effect on what is measured; making the sensor 

smaller often improves this and may introduce other 

advantages. Technological progress allows more and 

more sensors to be manufactured on a microscopic scale 

as micro sensors using MEMS technology. In most 

cases, a micro sensor reaches a significantly higher 

speed and sensitivity compared with macroscopic 

approaches. In the system, sensors like Smoke & 

Temperature sensors are used for sensing any dangerous 

environment condition. Sensors like IR Sensor, Object 

sensors are used to find the object and switching the 

Home appliances if required to perform energy 

efficiency. 

 

2.4.1 Smoke Sensor 

 

Figure 2: Smoke Sensor 

It is a device that detects smoke typically as an indicator 

of fire. Commercial, industrial, and mass residential 

devices issue a signal to a fire alarm system , while 

household detectors, known as smoke alarms are issue a 

local audible or visual alarm from the sensor 

circuitry.Most smoke Sensors work either by optical 

detection (Photoelectric) or by physical process 

(Ionization), while others use both detection methods to 

increase sensitivity to smoke. Sensitive alarms can be 

used to detect, and thus detect smoking in areas where it 

is banned such as toilets and schools. Smoke Sensors in 

large commercial, industrial, and residential buildings 

are usually powered by a central fire alarm system, 

which is powered by the building power with a battery 

backup. However, in many single family detached and 

smaller multiple family housings, a smoke alarm is 

often powered only by a single disposable battery.  

 

2.4.2 Temperature Sensor (LM35)  

The LM35 sensor series are precision integrated-circuit 

temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature. 

 

Figure 3: LM 35 Temperature sensor 

The LM35 series are precision integrated-circuit LM35 

temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature. 

The LM35 sensor thus has an advantage over linear 

temperature sensors calibrated in ° Kelvin, as the user is 

not required to subtract a large constant voltage from its 

output to obtain convenient Centigrade scaling.  

The LM35 sensor does not require any external 

calibration or trimming to provide typical accuracies of 

±¼°C at room temperature and ±¾°, Cover a full -55 to 

+150°C temperature range. Low cost is assured by 

trimming and calibration at the wafer level. The LM35's 

low output impedance, linear output, and precise 

inherent calibration make interfacing to readout or 

control circuitry especially easy. It can be used with 

single power supplies, or with plus and minus supplies. 

As it draws only 60 μA from its supply, it has very low 

self-heating, less than 0.1°C in still air.  

The LM35 is rated to operate over a -55° to +150°C 

temperature range, while the LM35C sensor is rated for 

a -40° to +110°C range (-10° with improved accuracy). 

The LM35 series is available packaged in hermetic TO-

46 transistor packages, while the LM35C, LM35CA, 

and LM35D are also available in the plastic TO-92 

transistor package. The LM35D sensor is also available 

in an 8-lead surface mount small outline package and a 

plastic TO-220 package. 

2.4.3 IR sensor  

It sensor can be used for most indoor applications where 

no important ambient light is present. For simplicity, 

this sensor doesn't provide ambient light immunity, 

however, this sensor can be used to measure the speed 

of object moving at a very high speed, like in industry 

or in tachometers. In such applications, ambient light 

ignoring sensor, which rely on sending 40 KHz pulsed 
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signals cannot be used because there are time gaps 

between the pulses where the sensor is 'blind'.  

 

The solution proposed doesn't contain any special 

components, like photo-diodes, photo-transistors, or IR 

receiver ICs, only a couple if IR led‟s, an Op amp, a 

transistor and a couple of resistors. In need, as the title 

says, a standard IR led is used for the purpose of 

detection. Due to that fact, the circuit is extremely 

simple, and any novice electronics hobbyist can easily 

understand and build it. 

 Object Detection using IR light  

It is the same principle in ALL Infra-Red proximity 

sensors. The basic idea is to send infrared light through 

IR-LEDs, which is then reflected by any object in front 

of the sensor. Then all you have to do is to pick-up the 

reflected IR light. For detecting the reflected IR light, 

we are going to use a very original technique: we are 

going to use another IR-LED, to detect the IR light that 

was emitted from another led off the exact same type! 

This is an electrical property of Light Emitting Diodes 

(LEDs) which is the fact that a led produces a voltage 

difference across its leads when it is subjected to light. 

As if it was a photo-cell, but with much lower output 

current. In other words, the voltage generated by the 

LED‟s can't be - in any way - used to generate electrical 

power from light, it can barely be detected. That’s why 

as you will notice in the schematic, we are going to use 

an Op-Amp (operational Amplifier) to accurately detect 

very small voltage changes. 

 

Fig 2.4.3 IR sensor 

 

 

 

 

Features:  

1. High reliability  

2.  High radiant intensity  

3. Peak wavelength λp=940nm  

4.  2.54mm Lead spacing  

5. Low forward voltage  

 

Descriptions:  

1. EVERLIGHT‟S Infrared Emitting Diode 

(IR323/H0-A) is a high intensity diode, 

molded in a blue transparent plastic package.  

2.  The device is spectrally matched with 

phototransistor, photodiode and infrared 

receiver module.  

 

Applications:  

1. Free air transmission system  

2. Infrared remote control units with high power 

requirement  

3. Smoke detector  

4. Infrared applied system  

 

 Passive Infrared Sensor  

It is an electronic sensor that measures infrared (IR) 

light radiating from objects in its field of view. They are 

most often used in PIR-based motion detectors.  

 

Operation: 

The PIR sensors do not detect motion; rather, they 

detect abrupt changes in temperature at a given point. 

As an object, such as a human, passes in front of the 

background, such as a wall, the temperature at that point 

will rise from room temperature to body temperature, 

and then back again. This quick change triggers the 

detection. Moving objects of identical temperature will 

not trigger detection. PIDs can be equipped with more 

than one internal sensing element so that, with the 

appropriate electronics, it can detect the apparent 

direction of movement. As an object passes in front of 

adjacent sensors in turn, this implies the direction of 

movement. This may be used by on-board electronics to 

reduce false alarms, i.e., by requiring adjacent sensors 

to trip in succession.  

It may also be used to signal the direction of 

movement to a monitoring apparatus. IDs come in many 
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configurations for a wide variety of applications. The 

most common models have numerous Fresnel lenses or 

mirror segments, an effective range of about ten meters 

(thirty feet), and a field of view less than 180 degrees. 

Models with wider fields of view, including 360 

degrees, are available -- typically designed to mount on 

a ceiling. Some larger PIDs are made with single 

segment mirrors and can sense changes in infrared 

energy over one hundred feet away from the PID. There 

are also PIDs designed with reversible orientation 

mirrors which allow either broad coverage (110° wide) 

or very narrow "curtain" coverage or with individually 

selectable segments to "shape" the coverage. 

 

2.5 Solar Energy 

It has two types [1] radiant light [2] heat. The energy 

was harnessed by the technologies are solar heating, 

solar photovoltaic, solar thermal electricity, Solar 

architecture, artificial photosynthesis. 

  

2.5.1 Photovoltaic cell:  

It is an electrical device which converts light energy 

into electricity by the photovoltaic effect. The 

photovoltaic effect is the creation of voltage or electric 

current in a material upon exposure to light. The 

standard photovoltaic effect is directly related to the 

photoelectric effect, though they are different processes. 

When the sunlight or any other light is incident upon a 

material surface, the electrons present in the valence 

band absorb energy and, being excited, jump to the 

conduction band and become free. These highly excited, 

non-thermal electrons diffuse, and some reach a 

junction where they are accelerated into a different 

material by a built-in potential (Galvani potential). This 

generates an electromotive force, and thus some of the 

light energy is converted into electric energy.  

 

2.6 Wind Energy  

It is kinetic energy of air in motion is called wind and 

this is converted in to electrical energy using wind 

turbine connected with generator.  

 

2.6.1 Wind turbine  

It is the kind of a system that harnesses the kinetic 

energy of the wind for useful power. 

 

Operation:  

Wind flows over the rotor of a wind turbine, causing it 

to rotate on a shaft. The resulting, shaft power can be 

used for mechanical work, like pumping water or to turn 

a generator to produce electrical power.  

 

2.7 GSM Technology  

It is a standard developed by the European 

Telecommunications Standards Institute (ETSI) to 

describe protocols for second generation (2G) digital 

cellular networks used by mobile phones.  

GSM became popular very quickly because it 

provided improved speech quality and, through a 

uniform international standard, made it possible to use a 

single telephone number and mobile unit around the 

world. The European Telecommunications 

Standardization Institute (ETSI) adopted the GSM 

standard in 1991, and GSM is now used in 135 

countries. 

 

The benefits of GSM include:  

 Support for international roaming.  

 Distinction between user and device identification.  

 Excellent speech quality.  

 Wide range of services, Interworking (.ISDN, 

DECT).  

 

Extensive security features GSM also stands out from 

other technologies with its wide range of services:  

 Telephony asynchronous and synchronous data 

services (2.4/4.8/9.6 Kbit/s).  

  Access to packet data network (X.25).  

 Telematic services (SMS, fax, videotext, etc.).  

  Many value-added features (call forwarding, caller 

ID, and voice mailbox).  

  E-mail and Internet connections.  

 

3. SYSTEM DESIGN  

3.1 Hardware design  

The design of intelligent hybrid home automation 

system consists of three sections  

 Conventional energy source  

 Central processing unit  

 Home automation hardware unit.  

 

[1] The Conventional energy source section is 

converting other form of energy in to electrical energy 

and stores it through charge controller and inverter 

circuit. 

[2]The central processing unit section for the system is 

developed using the PIC 18F8722 for both transmission 
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and reception. This IC has better performance and 

efficiency with 2 serial ports. It is programmed using 

the embedded c program for control and giving 

commands through the GSM communication.PIC 

controller contains two serial communications ports that 

enable us to connect the two peripherals that can 

communicate through the RS 232 communication. At 

the reception unit we connect the GSM module module 

for the controlling and communication purposes. Hence 

the overall system integrates all the modules via 

wireless communication like GSM technologies.  

[3]The home automation hardware unit section consists 

of relays and switching circuits to execute the command 

from the central processing unit to switch „ON‟ or 

„OFF‟ the respective Home appliances. The Sensing 

circuits section it senses the corresponding values from 

the environment and sends the values to microcontroller 

to process it. If there is any abnormality in the values 

then microcontroller send an alarm signal to the alarm 

circuit or send the message to the respective sources.  

 

3.2 Software design of the system 

The PIC microcontroller is the central processing unit of 

the system; the embedded C programming language is 

written and fetched in the PIC IC.The other software‟s 

used for development are 

1. Keil 4.0  

2.  PIC C compiler  

3. Mplab IDE v8.36  

4. Proteus simulation software  

 

The software is developed are send to the 

microcontroller modules and integrated for the system 

execution. The various  

Software modules developed are the following. 

  

3.2.1 Date from Conventional Energy Source  

 The data from the CES module are store in a 

separate memory location.  

 Compare the command using switch case 

statement in the program so that the command 

for each appliance is triggered through wireless 

communication.  

 

3.2.3 GSM Communication  

 The GSM module receiver receives the 

message from the GSM transmitter and given 

that to microcontroller to process it for home 

automation  

  For smoke sensor the ADC registers 

initialized and the voltage is obtained in the 

analog input pin of the PIC controller.  

 The ADC value is processed and compared 

with predefined value for triggering GSM 

module to sending data signal through RS 

232.This could be achieved by the controller.  

4.SYSTEM DESIGN FLOWCHART  

 

The overall execution flow of the intelligent hybrid 

home automation system is depicted in the figure 3.2.4 

 

 
 

Figure 4: Flow Chart Design 

 

5.    CONCLUSION  

An automated home can be a very simple grouping of 

controls, or it can be heavily automated where any 

appliance that is plugged into electrical power is 

remotely controlled. Costs mainly include equipment, 

components, and custom installation. Ongoing costs is 

avoided by using conventional energy source for 

electricity to run the control systems, maintenance costs 
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is less for the control and networking systems, including 

troubleshooting, and eventual cost of upgrading as 

standards change. Increased complexity may also 

increase maintenance costs for networked devices. 

Learning to use a complex system effectively may take 

significant time and training. Control system security 

may be difficult and costly to maintain, especially if the 

control system extends beyond the home, for instance 

by wireless or by connection to the internet or other 

networks.  

 

6.    FUTURE WORK  

Future will be of Automation of all products. Each and 

every product will be smart devices that we use daily 

and that will be controlled through a smart chip called 

microcontrollers. Each and Every home appliances will 

be controlled either by PC or hand held devices like 

PDA or mobile handsets. Some examples of it are when 

you want you can switch on/off Fan of your home by 

mobile handset or PC. 

Home automation technologies are viewed as integral 

additions to the Smart grid. The ability to control  

lighting, appliances, HVAC as well as Smart 

applications (load shedding, demand response, real-time 

power usage and price  

reporting) will become vital as Smart Grid initiatives 

are rolled out. 
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