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Abstract— The proposed implementation of automation 

which is residential extension of building automation and 

involves the control and automation of lighting, heating, 

ventilation, air conditioning, appliances. Proposed 

implementation of the system is for monitoring and 

controlling the home appliances using face detection 

technique. We are establishing the communication with 

electronic devices through face detection with the help of 

high webcam, raspberry pi platform. Basically, we are 

controlling home appliances via face profiling using 

raspberry pi as platform. System authentication is based on 

person’s face. Face of the user is detected using camera at the 

door, whereas home appliances like lights, fan and door lock 

are controlled through program loaded in the raspberry pi. 

Here, raspberry pi act as interface between face profiling 

system and automation system. When the user enters in the 

room camera detect the face, then particular program for face 

profile in the raspberry pi processor is loaded. By this we 

provide an easily accessible and manageable system. 
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I. INTRODUCTION 

Automation is nothing but a system that controls all electrical 

appliances present in a home or office. Automation for the 

older and disabled will offer raised quality of life for persons. 

User can monitor and manage their home gate, various 

appliances and turn on/off the T.V without any human 

intervention. Despite these advantages, home automation has 

however received extensive approval and an attention owing 

to its high significance and complexness. In fact, one of the 

major problems in this area is that these different systems are 

neither interoperable nor interconnected. The system can be 

use in several places like banks, labs and other sophisticated 

automated system, which reduced the hazards of 

unauthorized entry.  

Face detection requires the identification of the 

corresponding pixels to such reference, which in this case 

consists of a small red circle. The detection system is based 

on Python programming, which runs on an embedded 

Raspberry pi system, which has a camera to capture images. 

The raspberry has an embedded Linux operating system 

called raspbian. It has installed the machine vision library 

developed by Intel and called Open CV. The important reason 

to develop this system is to save time and man power along 

with maintaining security and convenience. 

II. SYSTEM COMPONENT 

A. Camera 

Camera is low cost image capturing unit that we can apply at 

home. It gets triggered when image is detected. When it 

captures image, it sends coordinates to raspberry pi through 

wired connection. A camera is used in this system which 

plays an important role in face detection and face recognition. 

 
Fig. 1: Camera 

B. Raspberry Pi 

The Raspberry Pi is a low cost, credit card sized single board 

computer developed by raspberry pi foundation. Raspberry pi 

is controlled by a modified version of Debian Linux 

optimized for the ARM architecture. Here we are using model 

B plus. The Raspberry Pi has a Broadcom BCM2837 system 

on a chip (SoC), which includes an ARM Cortex-A53 

processor, Video Core IV GPU, and was originally shipped 

with 256 megabytes of RAM, later upgraded to 512 MB. The 

raspberry pi may be be operated with any generic USB 

computer keyboard and mouse. It may also be used with USB 

storage, USB to MIDI converters, and virtually any other 

device/component with USB capabilities. Other peripherals 

can be attached through the various pins and connectors on 

the surface of the Raspberry pi. 

 
Fig. 2: Raspberry Pi 

C. Relay 

A relay is an electrically operated switch. It allows one circuit 

to switch a second circuit which is completely separated from 

the first. For example a low voltage battery circuit can use a 

relay to switch a 230V AC mains circuit. There is no electrical 

connection inside the relay between the two circuits, the link 

is magnetic mechanical. 

 
Fig. 3: Relay 
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Relay coils are designed to operate from a particular 

voltage often its 5V or 12V. The function of relay driver 

circuit is to provide the necessary current energize the relay 

coil, when a LOGIC 1 is written on the PORT PIN thus 

turning on the relay. The relay is turn off by writing LOGIC 

0 on the port pin. In our system four relays are used for device 

control. when controlling switch is closed, current flows 

through the coil and thus, magnetic field is produced. The 

resulting magnetic field attracts an armature that is 

mechanically linked to a set of contacts. The movement 

makes a connection with a fixed contact and circuit gets 

completed. When the current to the coil is switched off, the 

armature is returned by a force approximately half as strong 

as the magnetic force to its relaxed position and the 

connection is broken. The relay's switch connections are 

usually labelled COM, N/C and N/O: 

COM = Common, always connect to this, it is the 

moving part of the switch’s/C = Normally Closed, COM is 

connected to this when the relay coil is off N/O = Normally 

Open, COM is connected to this when the relay coil is 

on.Connect to COM and N/O if you want the switched circuit 

to be on when the relay coil is on.Connect to COM and N/C 

if you want the switched circuit to be on when the relay coil 

is off. 

III. PROPOSED SYSTEM 

The main purpose of given system is that controlling and 

monitoring electrical application without any human 

interpretation. For performing such task it mainly consist of 

three element which is given as Camera, Raspberry pi, Relay 

etc. 

 
Fig. 3: Block Diagram 

Working of given system is given as: 

1) When any living thing is entering in room then camera is 

getting trigger after detection of image. After detection it 

capture the image and once it capture it send co-ordinate 

to Raspberry pi through wired connection. 

2) Raspberry pi receive signal from camera. After receiving 

input signal it processes that input signal through 

different processes. For example feature of receiving 

image is compare with standard image. After processing 

the input Raspberry pi send signal to the Relay through 

GPIO pin. Where GPIO is having 40 pin either it is use 

as input or output. In this system GPIO is used as output 

pin and which carry the signal send by the Raspberry pi. 

3) Relay is electrically operated switch which receives 

signal from Raspberry pi act as the close switch. As relay 

is act as the close switch it turn ON/OFF the load. 

4) In the system total detection is based on python 

programming and which run on Raspberry pi. Raspberry 

pi is act as the controlling element.  

IV. FLOW CHART 

 
Fig. 4: Flow Chart 

V. ADVANTAGES AND DISADVANTAGES 

A. Advantages 

 Time 

The important reason to develop this system is to save time  

 Reliability 

 Proposed system provides more reliability and by adding 

some feature we can also provide security. 

 Minimum Wastage 

It is effective way to conserve electricity and to keep the cost 

on electricity at a maximum any wastage has to be avoided. 

 Cost 

To avoid this sheer loss of money and resources, automated 

power management system looks to detect whether the room 

is empty and accordingly switch off the lights and fans.  

 Conservation 

Maximum Wastage of electricity should be avoided hence 

conservation of an electricity has been take place. 

 Reduces man power 

Controlling and Monitoring all Electrical appliance without 

any human intervention due this factor man power is 

automatically get reduced. 

VI. DISADVANTAGES 

If additional feature is added then cost of the required system 

is increase. 

VII. APPLICATIONS 

1) It is used for controlling the electrical appliances at 

Home, Office, Hospital, Industry etc. 

2) After adding some additional feature same system can be 

used for Security purpose. 
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VIII. CONCLUSION 

In this, we have studied the new home automation system and 

system features to meet the user automation requirements. It 

included concept of face detection, Raspberry pi, Relay.  

Raspberry pi is use as controlling platform so the system has 

all advantages of it they are very useful in order to utilize the 

power effectively. Camera is used as the capturing unit and 

relay is used as switch. 
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