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Abstract— In modern days home security system has been a 

significant issue. Along with security, the interest for high 

quality, more prominent productivity and automated 

machines for home has increased in the controlling and 

monitoring purpose. So, the home automation is an integral 

part of modern lives that help to monitor and control the home 

electrical devices. In the present work, attempt has been made 

to home automation with minimal human interference by 

using the programmable logic controller rather than 

embedded controller. The motivation behind this paper is to 

use the propelled innovations adequately to make home more 

comfortable, secure and sophisticated. This paper is to build 

up a self-governing system in home such as lights control, fan 

control using temperature sensor, water tank level 

maintenance with the utilization of sensors and PLC. This 

paper gives a solution for senior and specially-abled 

individuals in controlling the home appliances and 

furthermore it enhances the standard of their daily life.  
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I. INTRODUCTION 

The home automation has always been to make home more 

comfortable and secure, and in addition to reduce the time 

spent dealing with a home by letting it do the work than a 

human would normally do. Notwithstanding comfort and 

security, automating the home is the best way to control 

vitality utilization and decrease costs for warming, cooling, 

lighting, etc. 

A home automation system integrates electrical 

devices in a house with each other. The techniques utilized in 

home automation include those in building automation as 

well as the control of domestic activities, such as home 

entertainment systems, houseplant and yard watering, pet 

feeding, changing the ambiance "scenes" for various 

occasions (such as dinners or parties), and the use of domestic 

robots. In proposed paper we are automating few systems like 

as lights control, fan control, water tank level maintenance, 

etc. with the utilization of sensors and PLC. 

For a home to be smart it needs data, this data is in 

the form of programs and commands comes from the user, 

but often it will be controlled directly i.e. In proposed paper 

necessary real-time information from our home fetched and 

controlled straightforwardly utilizing sensors for automation 

function. 

II. WORKING OF SYSTEM 

We have given 230V power supply to the system and SMPS 

gives 24V output volatge to the PLC because system requires 

24V voltage to operate PLC. All the input and output are 

connected to PLC through connecting wire.We are 

automating water tank, light control, fan control using PLC 

and sensor. 

We have used below Components: 

1) PLC ABB PM 564 

2) PT100 RTD (Resistance Temperature Detector) as a 

voltage converter 

3) PIR(Passive infrared) sensor 

4) LDR (Light dependent register) - we have interfaced the 

anode and cathode of LDR with IC ULN 2004 APG 

series to get the desired 24V output 

5) OP-AMP IC LM324 

6) Lamp of 24V DC Output 

7) DC Motor of 24V power supply is used to lift the water 

from lower tank to upper tank 

8) Fan with 24 V DC Output 

9) Buzzer 

10) Switched mode power supply(SMPS) 

11) Required IC, diodes, resistors, water tank, PCB, relay, 

connecting wires, etc. 

 
Fig. 1: Block diagram of Home Automation System 

We have used CODESYS, as a development 

environment for programming controller applications 

according to the international industrial standard IEC 61131-

3. For input-output configuration and mapping we have used 

Control Builder. Control builder is a tool which covers the 

entire range of AC500 PLCs, from the compact AC500-eCo, 

the scalable AC500 including the safety PLC to the high 

availability and extreme conditions variants. As it is based on 

IEC 61131-3 and various standard fieldbus options are 

included, we experience more freedom in designing the 

application. 
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Fig. 2: Flowchart of system 

In this section we discuss about the different types 

of input and output and how they are controlled, conditions 

for performing the specific task and the ladder diagram for 

that task is being examined. In below figure we have shown 

the Input and output mapping in control builder 

 
Fig. 3: Input and output mapping in control builder 

In case of water tank, if the water level is below SLL 

then motor is in off state. When water level goes below the 

low level(LL) of upper tank then buzzer will on. So, system 

will turn motor on and water will flow from the lower tank to 

upper tank.When the water goes to the high level(HL) of 

upper tank, results in buzzer will on and motor will turn off 

automatically by PLC. 

 
Fig. 4: Ladder diagram for water tank level Control 

In case of light control, If darkness will sense by 

LDR then this sense signal will be given to PLC as digital 

input and it will automatically turns on room lamp. 

 
Fig. 5: Ladder diagram for lighting control 

In case of fan control, tempreature sensor will sense 

the room tempreature. if room tempreature goes below the set 

value (25 °C) then fan will turn off , if the room tempreature 

goes beyond the set value (35 °C) then the fan will turn on. 

If the room tempreature is between the set value 

(25°C &35°C) is called as dead zone then the fan will operate 

as initial state which is off state. 

If the room temperature goes below the set 

value(25°C) then the fan will be in off state and the 

tempereture increases and is in between 25°C to 35°C, then 

the fan will  operates as  per initial condition which will off 

state. 

If the room temperature goes beyond the set value 

(35°C) then the fan will be in On state and if the tempereture 

decreases and is in between 25°C to 35°C, then the fan will 

operates as per initial condition which will On state. 

 
Fig. 6a: Ladder diagram for fan control 

 
Fig. 6b: Ladder diagram for fan control 

System will monitor the neccesary rooms of the 

home by PLC and it will keep the record of number of persons 

in every room. For this we are using PIR sensor to detect the 

presence and motion of the person. When it find the number 

of persons in room to be zero then it will automatically turns 

off  the main switch of that room. 

 
Fig. 7: Ladder diagram for PIR sensor 
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Fig. 8: Circuit diagram of system 

 
Fig. 9: PCB layout of system 

 
Fig. 10: Home automation system 

Also, one emergency switch is provided. If anything goes 

wrong then the system will shut down. 

III. FUTURE ENHANCEMENT 

We can automate the more things like garden watering, 

security system, heater, air conditioners, automatic car garage 

with the utilization of sensors and PLC. Also, we can beat the 

deficiencies by including proximity sensors, LDR sensor, and 

smoke detector for detecting fire. 

Caring for babies is difficult issue around the world 

for working parents. Babies are future of society. Here 

Camera can also be provided to keep watch on baby live. 

Remote control can be given to ON and OFF the cradle. More 

ever GSM module can be utilized to lessen the parent efforts. 

This system emphasizes the importance of child care. 

The system that is proposed now is utilizing just a 

single sensor that is IR sensor to detect position of the person. 

It will be better on the off chance that we add more equipment 

in this system like CCTV camera. By which the system will 

be more sensitive and accuracy will be more as there will be 

more sensing points. 

Besides using PLC as a controller, Raspberry Pi or 

any other controller can be used in future work for better 

performance considering many factors like cost, feasibility 

and others. 

Door can be lock and unlock by face detection using 

image processing and some android application. 

IV. CONCLUSION 

The extensive capabilities of this security system are what 

make it so intriguing. The end product will have an 

oversimplified configuration making it simple for users to 

interact with. The entire control of inputs and the outputs is 

carried out by the PLC. The PLC controls the outputs with the 

help of data from the sensors. This makes it possible for users 

to rest assured that their electrical appliances were not left 

running when they left the house.  The smart home system is 

more beneficial for senior, disabled people and for those 

individuals who lean toward luxury. By using PLC, the entire 

system is compact and can alter/ add the inputs and outputs 

effectively at whatever point it is required. 

The smart home system has been successfully 

designed. Thus, our project is an attempt to provide a solution 

to security problems which is a noteworthy issue nowadays 

in the world. Through this project we are trying to save 

manual efforts in a substantial way. 

Further the overall system is more attractive which 

enables us to interact with the environment. Our project will 

turn out to be boom for households and industries. 
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