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ABSTRACT 

 

 In this work, design, development and evaluation of a network infrastructure is 

proposed for the smart room automation system that uses Wi-Fi technology for the 

controlling operations. The proposed design is aimed towards reducing power usage 

by optimal usage of the electric power with the help of smart controlling operations 

using WiFi technology. 

 The proposed work is a replacement for the complete manual power 

consumption that leads to unnecessary wastage of power. The prototype consists of 

mini web server which is localized and controlled through access point. The hardware 

interface module provides appropriate interface to the sensors of room automation 

system.  Unlike most of automation system in the market, in this prototype one local 

server can manage many hardware interface modules as long as it exists on Wi-Fi 

network coverage. 

 The proposed work would also help the readers to design their own automation 

system for their room with the optimized usage of the electrical appliances and the 

power consumption can also be reduced in large numbers. 
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CHAPTER 1 

INTRODUCTION 

 Automation is the most frequently spelled term in the field of electronics.  The 

hunger for automation brought many revolutions in the existing technologies and had 

greater importance than any other technologies due to its user-friendly nature. 

The project aims at designing an advanced room automation system using 

normal web server and Wi-Fi technology.  The devices can be switched ON/OFF and 

sensors can be read through Wi-Fi. This can be used as a replacement of the existing 

switches in home which produces sparks and also results in fire accidents in few 

situations.   

 Considering the advantages of Wi-Fi an advanced automation system was 

developed to control the appliances in the room.  Wi-Fi (Short for Wireless Fidelity) is 

a wireless technology that uses radio frequency to transmit data through the air.  WiFi 

has initial speeds of 1Mbps to 2Mbps.  Wi-Fi transmits data in the frequency band of 

2.4 GHz for a range of 40-300 feet and implements the concept of frequency division 

multiplexing technology. 

 The controlling device for the automation in the project is Arduino UNO.  The 

data sent over Wi-Fi will be received by Node MCU which is connected to Arduino 

UNO.  Arduino UNO reads the data and decides the switching action of electrical 

devices connected to it through the relay module. 

 

1.1 OBJECTIVE: 

 To develop an automation system that gives the user complete control over all 

remotely controllable aspects of any room. 

 To sense the external environmental factors and control the switching operation 

automatically. 

 To control the proposed system automatically and also allowing access through 

mobile phone. 
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1.2 EXISTING SYSTEM: 

 In Bluetooth based automation system the appliances are connected to the 

Arduino at input output ports using relay. The password protection is provided 

so only authorized user is allowed to access the appliances. But this system 

based on the Bluetooth has low data rate and covers only much shorter 

coverage area. 

 In Zigbee based automation system, the network is used, consists the four-

switch port standard wireless modern router.  Over Zigbee network, Zigbee 

controller sends messages to the end that are received by the virtual algorithm.  

But this system based on Zigbee cannot be connected to many end devices 

and has low coverage area with less security. 

 In GSM based automation system, the devices interact with the network and 

communicates through GSM using transducer which converts machine function 

into electrical signals that goes into microcontroller. But this system based on 

GSM has high bandwidth lag and much prone to electronic interference. 

 

1.3 PROPOSED SYSTEM: 

 The proposed Wi-Fi based room automation system mainly consist three 

modules, the server, the hardware interface module, and the software package.   

 Wi-Fi technology is used by server, and hardware interface module to 

communicate with each other.  The same technology uses to login to the server 

web-based application. 

 The Arduino software gathers the events from the connected sensors and then 

applies action to preprogramed in the server.   

 The server application software package is a web-based application accessed 

from internal network or from internet which reports and records the history in 

the server. 
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CHAPTER 2 

LITERATURE SURVEY 

It is a survey of existing work which can be taken as a reference for room 

automation.   

[1] Using Mobile Phone Barometer for Low-Power Transportation Context 
Detection:   

 Barometer`s lower sampling rate and simpler processing reduce power 

consumption.  It requires dense access points/cellular towers.  It has no external 

infrastructure. 

 

[2] Automatic Lighting and Security System Design Using PIR Motion Sensor: 

 It presents the automatic lighting and security system using motion sensors PIR 

sensors would save both money and our generated power on a large scale which 

ultimately helps the over distribution.  So, it is an effective and very time demanding 

project for our country as a well as others.  

 

[3] Automatic Street Lighting System Using LDR: 

  This system was designed to automatically detect Light and switch one’s light.  

The design makes use of a microcontroller to control the outputs when it receives input 

from the resistor.  This design can be used in different areas like Streetlights, public 

parks, and lights outside of houses etc.  By using this system energy consumption is 

also reduced. 

 

[4] Automatic Lamp and Fan Control Based on Microcontroller: 

 The automatic fan system, the input is obtained from DHT11 sensor.  The 

DHT11 is a dual temperature and humidity sensor meaning that it can read both 

temperature and humidity.  Microcontroller will receive input data from the sensor and 

will process it into output on the fan. 
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[5] Design and Implementation of a Wi-Fi based Home Automation System: 

 Wi-Fi technology is used by server, and hardware interface module to 

communicate with each other.  User may use the same technology to login to the 

server web-based application.  If server is connected to the internet, so remote users 

can access server web-based application through the internet using compatible web 

browser. 

 

[6] Raspberry Pi Home Automation with Wireless Sensors Using Smart Phone: 

 Users to operate home appliances with their own smartphones and to help 

elderly or handicapped people live a more independent life as long as possible.  The 

user to control a device that is connected to any home appliance that is Pi enabled.  

The focus of this application will be to direct a security system with webcam 

surveillance, door sensor notification and a light control system. 

 

[7] Design of a Wireless Sensor Network based Monitoring System for Home 
Automation: 

  The wireless monitoring system for building smart room architectures in home 

environments.  It consists of wireless sensor nodes and actuator nodes which are 

organized into a monitoring network by ZigBee protocols.  A base station and some 

general wireless nodes have been developed to form a prototype system 

. 

[8] Sensor Analysis and Application of Arduino based Temperature and Light 
Intensity Control for Smart Home System: 

 Smart homes are becoming more common in these days.  The system is to 

manage the temperature and the light intensity of a given area based on setting by a 

user of the system with analog temperature sensor (LM35) and light dependent 

resistor (LDR).  The system contains LM 35, LDR, Arduino Mega 2560 microcontroller 
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and liquid crystal display (LCD).  It can support ON/OFF control of the fan system and 

the lighting system for smart home and its environment. 

 

[9] Automatic Light Intensity Control using Arduino UNO and LDR: 

 It is implemented with the use of LDR’s, ARDUINO and IRF520 MOSET driver 

module only based on the effect of cost and size of the device.  The primary part of 

this project is proper utilization of light intensity naturally available and adjust the light 

automatically in order to save the power. 

 

[10] IoT Based Smart Security and Home Automation System: 

  Human Beings emits thermal energy of wavelength around 9-10 micro-meter 

every day.  Pyroelectric or Passive Infrared Sensor (PIR) is an electronic device which 

is designed to detect this IR wavelength when a human being is in its proximity.  To 

have a wide range for detection a simple lens is used. 

 

 From the above survey, the existing systems are costly with complex 

connections and were of higher end designs. These methods are taken as a reference 

to implement our system in simpler and easier way which will be cost effective and 

portable. This will ensure the optimal power usage using the internet of things 

application using Wi-Fi technology. So, our system is having higher cost benefit ratio 

and could reduce the excess power consumption in much simpler way.  
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CHAPTER 3 

DESIGN AND IMPLEMENTATION 

3.1 PROPOSED SYSTEM DESIGN 

 

FIGURE 3.1. OVERALL PROCESS 

 The user data is sensed and with respect to the data obtained through various 

sensors and modules, the switching operations are done through Arduino UNO with 

the help of Node MCU connected to the 4-channel relay module. Thus, the electrical 

appliances which are operated through the system, can also be controlled through 

access point. 

3.2 WORKING 

1) Collection of user data through ultrasonic sensor. 

2) Passing the collected data through Arduino UNO and processing the 
data. 

3) The data is also collected from BMP, LDR, UV sensors and given to 
the Arduino UNO through Node MCU 3 and from proximity sensors 
through Node MCU 1 and 2 

4) Controlling the output of Arduino UNO with Node MCU 1,2,3 along with 
MODEM as an access point (via. mobile phone) 

5) Giving the output signal to either Node MCU 1 (room 1) or Node MCU 
2 (room-2) to control the electrical appliances in which room the users 
are present.  

6) The control signal is transferred to 4 channel relay module which is 

connected to a power supply from the Node MCU present in both the 

rooms. 

7) The 4-channel relay module provides the supply to the plug points and 

2-way switches for controlling the electrical appliances. 
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8) Thus, based on the data collected the electrical appliances now can be 

operated both manually and automatically using 2-way switches. 

 

FIGURE 3.2. OVERALL BLOCK DIAGRAM 
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3.3 ALGORITHM 

Step 1 : Start 

Step 2 : Initialize people count = 0 

Step 3 : if ultra sonic sensor detected 

Add count by 1 

If count = 0 => turn on power supply and add count by 1 

Step 4 : if PIR motion sensor = high do step 5 else go to step 6 

Step 5 : Turn corresponding light/fan/other appliances ON 

Step 6 : Turn corresponding Llight/fan/other appliances OFF 

Step 7 : Call WiFi connection 

Step 8 : if Wifi is connected do step 9 else go to step 11 

Step 9 : Read temperature, pressure sensor values 

Step 10: Send the sensor data to the local web server 

Step 11: Wifi connecting…. Wait for wifi 

Step 12: Stop 

3.4 WORKING STEPS 

STEP 1: 

 FROM USER TO ULTRASONIC SENSOR 

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact 

measurement function, the ranging accuracy can reach to 3mm. The modules includes 

ultrasonic transmitters, receiver and control circuit. 

The data of user entering the room is collected using transmission of sound 

waves from the transmitter of ultrasonic sensor and reception of the waves through 

the receiver of the ultrasonic sensor. 
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FIGURE 3.3. FROM USER TO ULTRASONIC SENSOR 

 

STEP 2: 

FROM ULTRASONIC SENSOR TO ARDUINO UNO 

The collected data of user entering the room is transferred from the ultrasonic 

sensor to the Arduino UNO. Thus, it turns the power supply ON for the entire system, 

so that they can detect the other data and act accordingly. 

FIGURE 3.4. FROM ULTRASONIC SENSOR TO ARDUINO UNO 

STEP 3: 

FROM ACCESS POINT TO MODEM 

The user can control the electrical appliances using the static IP address of the 

MODEM by connecting to that via Wi-Fi to control the electrical appliances. 
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FIGURE 3.5. FROM ACCESS POINT TO MODEM 

 

STEP 4: 

FROM MODEM TO NODE MCU 3 

The control signal from the user collected by the Modem is then transferred to 

the Node MCU for the processing of the data and giving proper signal to the 4 channel 

relay module. 

 

FIGURE 3.6. FROM MODEM TO NODE MCU  

 

 

STEP 5: 

FROM MOTION SENSOR TO NODE MCU   

The motion sensor detects the user inside the room and sends the signal to the 

Node MCU 3 for the assurance of the presence of the user inside the particular room.  
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FIGURE 3.7. FROM MOTION SENSOR TO NODE MCU   

STEP 6: 

FROM BMP SENSOR TO NODE MCU 3 

  The pressure and temperature data obtained from BMP sensor is transferred 

to the Node MCU 3 for getting the data of the temperature of the room. 

 

FIGURE 3.8. FROM BMP SENSOR TO NODE MCU 3 

STEP – 7:  

FROM ARDUINO UNO NODE MCU 1&2 

The control signal is transferred to the Node MCU 1 or 2 in room 1 or 2 

respectively based on the presence of the users. 

 

FIGURE 3.9. FROM ARDUINO UNO TO NODE MCU 1&2 
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STEP - 8: 

  FROM NODE MCU TO 4 CHANNEL RELAY MODULES: 

   The control signal from the Node MCU is given to the 4-channel relay module 

which is connected to the Power supply and based on the control signal the operations 

are done. 

 

FIGURE 3.10. FROM NODE MCU TO 4 CHANNEL RELAY MODULES 

 

STEP – 9: 

FROM 4 CHANNEL RELAY MODULE TO PLUG POINTS & 2 WAY SWITCHES 

The control signal from the 4-channel relay module is transferred to the plug 

points to the 2-way switches for operating the electrical appliances.  

 

FIGURE 3.11. FROM 4 CHANNEL RELAY MODULE TO                                    
PLUG POINTS & 2 WAY SWITCHES 
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STEP - 10: 

  FROM 2 WAY SWITCHES TO ELECTRICAL APPLIANCES 

   The 2-way switches are used to control the electrical appliances manually apart 

from being controlled automatically or via Wi-Fi 

 

FIGURE 3.12. FROM 2 WAY SWITCHES TO ELECTRICAL APPLIANCES 
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3.5 HARDWARE DESCRIPTION 

3.5.1 NODE MCU: 

 Node MCU is a low-cost open source IoT platform.  It initially included firmware 

which runs on the ESP8266 Wi-Fi SoC from Espressif Systems and hardware which 

has based on the ESP-12 module.   

Features: 

 The cost is very low 

 It provides integrated support for WIFI network 

 Reduced size of the board 

 It consumes very low energy 

Node MCU has 128 KB RAM and 4 MB of Flash memory to store data and 

programs.  Its high processing power with in-built Wi-Fi/ Bluetooth and Deep Sleep 

Operating features make it ideal for IoT projects.  Node MCU can be powered using 

Micro USB jack and Vin pin (External Supply Pin).  It supports UART, SPI, and I2C 

interface. 

The ESP8266 Wi-Fi Module is a self-contained SOC with integrated TCP/IP 

protocol stack that can give any microcontroller access to your Wi-Fi network. Power 

to the ESP8266 Node MCU is supplied via the on-board Micro USB connector.  

Alternatively, if there is a 5V voltage source, the VIN pin can be used to directly supply 

the ESP8266 and its peripherals. 

SPECIFICATIONS: 

• Microcontroller: Tensilica 32-bit RISC CPU Xtensa LX106 

• Operating Voltage: 3.3V 

• Input Voltage: 7-12V 

• Digital I/O Pins (DIO): 16 

• Analog Input Pins (ADC): 1 

• UARTs: 1 

• SPIs: 1 

• I2Cs: 1 

• Flash Memory: 4 MB 
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• SRAM: 64 KB 

• Clock Speed: 80 MHz 

• PCB Antenna 

 

FIGURE 3.13 NODE MCU 

3.5.2 4-CHANNEL RELAY MODULES: 

 

FIGURE 3.14 4-CHANNEL RELAY MODULE 

 The Relay is the device that open or closes the contacts to cause the operation 

of the other electric control.  It detects the intolerable or undesirable condition with an 

assigned area and gives the commands to the circuit breaker to disconnect the 

affected area. Thus, protects the system from damage. 

 Relay works on the principle of electromagnetic induction.  When the 

electromagnet is applied with some current it induces a magnetic field around it.  A 

switch is used to apply DC current to the load. The relays can be used to switch 

higher voltage and current loads than a microcontroller can traditionally accomplish. 
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 The relay module is an electrically operated switch that can be turned on or off 

deciding to let current flow through or not.  They are designed to be controlled with low 

voltages like 3.3 V like the ESP32, ESP8266, etc., or 5V like your Arduino. 

 The four-channel can be used to switch multiple loads at the same time since 

there are four relays on the same module.  This is useful in creating a central hub from 

where multiple remote loads can be powered.  It is useful for tasks like home 

automation where the module can be placed in the main switchboard and can be 

connected to loads in other parts of the house and can be controlled from a central 

location 

 The 4 Channel Relay Module is a convenient board which can be used to 

control high voltage, high current load such as motor, solenoid valve, lamps and AC 

load.  It is designed to interface with microcontroller such as Arduino, PIC and etc.  It 

also comes with a LED to indicate the status of relay. The four-channel relay module 

contains four 5V relays and the associated switching and isolating components, which 

makes interfacing with a microcontroller or sensor easy with minimum components 

and connections. The contacts on each relay are specified for 250VAC and 30VDC 

and 10A in each case, as marked on the body of the relays. 

SPECIFICATIONS: 

•Supply voltage – 3.75V to 6V 

•Trigger current – 5mA 

•Current when the relay is active - ~70mA (single), ~300mA (all four) 

•Relay maximum contact voltage – 250VAC, 30VDC 

•Relay maximum current – 10A 

 

3.5.3 ULTRASONIC SENSOR: 

 Ultrasonic sensor emits sound waves toward an object and determines its 

distance by detecting reflected waves.  An ultrasonic sensor is an electronic device 

that measures the distance of a target object by emitting ultrasonic sound waves, and 

converts the reflected sound into an electrical signal 
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 Ultrasonic sensors work by sending out a sound wave at a frequency above the 

range of human hearing.  The transducer of the sensor acts as a microphone to receive 

and send he ultrasonic sound.  These ultrasonic sensors use a single transducer to 

send a pulse and to receive the echo. 

 Ultrasonic transducers are used typically in applications to measure the level or 

the distance.  Especially in the level measurement ultrasonic sensors are used 

because they are quick and easy to implement 

 Ultrasonic sensors work using sound waves, detecting obstacles is not affected 

by as many factors.  If reliability is an important factor in your sensor selection, 

ultrasonic sensors are more reliable than IR sensors. 

Ultrasonic sensors are a great solution for the detection of clear objects.  For 

liquid level measurement, applications that use infrared sensors, for instance, struggle 

with this particular use case because of target translucence.  

For presence detection, ultrasonic sensors detect objects regardless of the 

color, surface, or material.  To detect transparent and other items where optical 

technologies may fail, ultrasonic sensors are a reliable choice. 

HC-SR04 Ultrasonic (US) sensor is a 4-pin module, whose pin names are Vcc, 

Trigger, Echo and Ground respectively. This sensor is a very popular sensor used in 

many applications were measuring distance or sensing objects are required. The 

module has two eyes like projects in the front which forms the Ultrasonic transmitter 

and Receiver.  

FORMULA 

DISTANCE = SPEED × TIME 

 

HC-SR04 SENSOR FEATURES 

•Operating voltage: +5V 

•Theoretical Measuring Distance: 2cm to 450cm 

•Practical Measuring Distance: 2cm to 80cm 

•Accuracy: 3mm 



18 
 

•Measuring angle covered: <15° 

•Operating Current: <15mA 

•Operating Frequency: 40Hz 

 

FIGURE 3.15 HC-SR04 ULTRASONIC SENSOR 

 

3.5.4 ARDUINO UNO: 

 

FIGURE 3.16 ARDUINO UNO 

 Arduino is an open-source electronics platform based on easy-to-use hardware 

and software.  Arduino boards are able to read inputs – light on a sensor, a finger on 

a button, or a twitter message – and turn it into an output – activating a motor turning 

on an led, publishing something online. 
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 The Arduino Uno is an open-source microcontroller board based on the 

Microchip ATmega328P microcontroller.  The word “uno” means “one” in Italian and 

was chosen to mark the initial release of Arduino Software. It has 14 digital input/output 

pins in which 6 can be used as PWM outputs, a 16 MHz ceramic resonator, an ICSP 

header, a USB connection, 6 analog inputs, a power jack and a reset button.  This 

contains all the required support needed for microcontroller. 

 Arduino is a great tool for developing interactive objects, taking inputs from a 

variety of switches or sensors and controlling a variety of lights, motors and other 

outputs.  Arduino projects can be stand-alone or they can be connected to a computer 

using USB. 

 There are many versions of Arduino boards introduced in the market like 

Arduino Uno, Arduino Leonardo, Arduino Mega, however, most common versions are 

Arduino Uno and Arduino Mega.  To create a project relating to digital electronics 

embedded system, robotics, or IoT, then using Arduino Uno would be the best, easy 

and most economical option. 

 It allows the designers to control and sense the external electronic devices in 

the real world. 

SPECIFICATIONS: 

•Microcontroller-ATmega328P – 8 bit AVR family microcontroller  

•Operating Voltage-5V 

•Input Voltage Limits-6-20V  

•Analog Input Pins-6 (A0 – A5)  

•Digital I/O Pins-14 (Out of which 6 provide PWM output)  

•DC Current on I/O Pins-40 mA 

•Flash Memory-32 KB (0.5 KB is used for Bootloader)  

•SRAM-2 KB 

•EEPROM-1 KB 

•Frequency (Clock Speed) - 16 MHz 
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BAROMETER SENSOR: 

 Barometer consists of an aneroid cell causing mechanical levers to amplify 

resulting in display pointers to trigger and register as readings. 

 BMP180 measures the absolute pressure of the air around it.  It has a 

measuring range from 300 to 1100Pa with an accuracy down to 0.02Pa.  It can also 

measure altitude and temperature. 

 The BMP180 barometric sensor communicates via I2C interface.  This means 

that it communicates with the Arduino using just 2 pins. 

 BMP180 is one of sensor of BMP XXX series.  They are all designed to measure 

Barometric Pressure or Atmospheric pressure.  BMP180 is a high precision sensor 

designed for consumer applications.  Barometric Pressure is nothing but weight of air. 

 The air has weight and wherever there is air its pressure is felt.  BMP180 sensor 

senses that pressure and provides that information in digital output.  Also, the 

temperature affects the pressure and so we need temperature compensated pressure 

reading.  To compensate, the BM180 also has good temperature sensor. Its common 

application is Weather forecast. 

SPECIFICATIONS: 

•Can measure temperature and altitude. 

•Pressure range: 300 to 1100hPa 

•High relative accuracy of ±0.12hPa 

•Can work on low voltages 

•3.4Mhz I2C interface 

•Low power consumption (3uA) 

•Pressure conversion time: 5msec 

•Operating voltage of BMP180: 1.3V – 3.6V 

•Input voltage of BMP180MODULE: 3.3V to 5.5V 

•Peak current: 1000uA 
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•Maximum voltage at SDA, SCL: VCC + 0.3V 

•Operating temperature: -40ºC to +80ºC 

 
FIGURE 3.17 BMP 180 BAROMETER SENSOR 

MOTION SENSOR: 

 

FIGURE 3.18 MOTION SENSOR 

 Motion sensors are popular when it comes to security and energy efficiency.  It 

is a device that notices moving objects, mainly people.  A motion sensor is frequently 

incorporated as a component of a system that routinely performs a task or else alert a 

user of motion in a region.  These sensors form a very important component of 

security, home control energy efficiency, automated lighting control, and other helpful 

systems. 
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  The main principle of motion sensor is to sense a burglar and send an alert to 

control panel, which gives an alert to monitoring center.  Motion sensors react to 

different situations like movement in living room, doors, windows being unbolt or 

closed. There are three types of motion sensors that are used frequently: Passive 

Infrared (PIR), Microwave, and Dual Tech/Hybrid. 

 The PIR is a motion sensor that when we enter a room or an office space, 

usually having a white cover.  They are small, low power, easy to use and inexpensive.  

The way it senses movement is by sensing the change in temperature between the 

background and a warm body. 

 PIRs have a pyroelectric sensor that detects levels of infrared radiation – 

everything emits some low-level radiation, but a human body emits a good amount of 

heat.  The PIR has two slots made of a special material that is sensitive to change 

between the two slots, this causes a pulse, which it detects as “movement”. 

 

3.5.7 GSM MODEM: 

 A GSM modem is a specialized type of modem which accepts a SIM card, and 

operates over a subscription to a mobile operator, just like a mobile phone.  From the 

mobile operator perspective, a GSM modem looks just like a mobile phone. 

 When a GSM modem is connected to a computer, this allows the computer to 

use the GSM modem to communicate over the mobile network.  While these GSM 

modems are most frequently used to provide mobile internet connectivity, many of 

them can also be used for sending and receiving SMS and MMS messages. 

 A GSM modem can be a dedicated modem device with a serial USB or 

Bluetooth connection, or it can be a mobile phone that provides GSM modem 

capabilities. 

 The GSM modem also supports one or more of the protocols in the GSM 

evolutionary family, including the 2.5G technologies and 3G technologies. GSM 

modems can be a quick and efficient way to get started with SMS, because a special 

subscription to an SMS service provider is not required.  In most parts of the world, 
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GSM modems are a cost-effective solution for receiving SMS messages, because the 

sender is paying for the message delivery. 

 

FIGURE 3.19 GSM MODEM 

  

3.5.8 TWO WAY SWITCHES: 

 

FIGURE 3.20 TWO WAY SWITCH 

A switch is an electrical device that controls the flow of current in a circuit.  Every 

electronic and electrical application uses at least one switch to perform ON and OFF 

operation of the device.  The switches are further classified into two types they are 

electrical switches and mechanical switches. The one-way (single pole), two-

way(double-pole) are the two types of electrical switch. 

The two-way switch is used to ON and OFF the light from two different locations 

and the switch is generally used in some home wiring systems and industrial 
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applications. The COM, L1 and L2 are the three terminals of the two-way switch.  The 

L1 terminals of both the switches are connected to phase, and L2 terminals of both 

the switches connected to one end of the bulb terminal and the other end of the bulb 

terminal are connected to neutral of the AC supply.  

The light is OFF when COM terminals of both the switches are connected with 

L1 or L2 terminals.  The light is ON when the first switch COM terminal is connected 

with the L1 terminal and the second switch COM terminal is connected with the L2 

terminal.  Similarly, the light is ON when the first switch COM terminal is connected 

with the L2 terminal and the second switch COM terminal is connected with the L1 

terminal. 

The main difference of a two-way switch is unlike the one way switch it can 

mark as ON or OFF while the 2-way switch depends ON and OFF of switches that are 

present on other locations. One way switch is used in a small area and room while 

two-way switches are used in stairs hall or in larger areas. The 2-way switch acts as 

2 switches that can control a single appliance. Two-way light switch means controlling 

single light or electric device by using two different switches from different locations.  

Here each switch will have common terminal, L1 and L2 (L = Line terminal). By 

using electrical wire 2 switch terminals are connected. Here after electrical circuit 

completes when both two switches ON or two switches OFF. If either one switch 

becomes ON or OFF means electrical circuit will not complete between switches and 

light hence there will no current flow. 

 

3.5.9 JUMPER WIRES: 

 Jumper wires are simply wiring that have connector pins at each end, allowing 

them to be used to connect two points to each other without soldering.  Jumper wires 

are typically used with breadboards and other prototyping tools in order to make it 

easy to change a circuit as needed. 

 Jumper wires typically come in three versions: male-to-male, male-to-female 

and female-to-female.  The difference between each is in the end point of the wire.  

Male ends have a pin protruding and can plug into things, while female ends do not 

and are used to plug things into.  Male-to-male jumper wires are the most common 
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and what you likely will use most often.  When connecting two ports on a breadboard, 

a male-to-male wire is what needed. 

Jumper wires are simply wiring that have connector pins at each end, allowing 

them to be used to connect two points to each other without soldering. Jumper wires 

are typically used with breadboards and other prototyping tools in order to make it 

easy to change a circuit as needed. 

TABLE 3.1 CHARACTERISTICS OF JUMPER WIRES 

MATERIAL Tin plated soft Copper Wire 

CONDUCTOR 
0.54m ohm/cm 

RESISTANCE 
CONDUCTIVITY Minimum 96% 

CURRENT RATING 

6 Amps at 70 deg Celsius for 0.50mm 

7 Amps at 70 deg Celsius for 0.50mm 

7.5 Amps at 70 deg Celsius for 0.50mm 

8.5 Amps at 70 deg Celsius for 0.50mm 

10 Amps at 70 deg Celsius for 0.50mm 

 

 

FIGURE 3.21 JUMPER WIRES (left to right) (a) FEMALE-FEMALE JUMPER 
WIRE (b) MALE-MALE JUMPER WIRE (c) FEMALE-MALE JUMPER WIRE 

3.5.10 1-SQUARE MILLI METER WIRES: 

 

FIGURE 3.22 ELECTRICAL WIRE 
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 It is used for the electrical circuit applications and it is also available in various 

types. 

•Nominal Area: 1 Sq. mm 

•Thickness of Insulation: 0.7 mm 

•Current Carrying Capacity: 12 A 

•Cable Length: 90 m 

•Diameter of Conductor Strands: 14/0.3 mm 

•Maximum Conductor Resistance at 20°C: 18.10 Ω  

•Voltage Grade: 1100 Volts 

•Conductor Material: Copper Conductor 

TABLE 3.2 ELECTRICAL WIRES WITH RESPECT TO THEIR PURPOSES 

Wire Size (Square mm) Functionality/ Purpose 

1 sq mm 
Distribution purpose, from switchboard 

to lighting/fan points 

2.5 sq mm 
Distribution Board (DB) to mainboards 

in a room 

4 sq mm 

Geyser/Heaters, Electrical induction 

stove, other appliances requiring 15 

Amperes 

6 sq mm 
For Air conditioners (up to 1.5 Tons 

capacity) 
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CHAPTER 4 

RESULTS 

4.1 HARDWARE SETUP 

 The below images express the hardware setup of IOT based smart office room 

automation using Wi-Fi technology where the sensors and modules work to control 

the usage of the electrical appliances. The appliances can also be controlled using 

mobile phone as an access point and thus the 2-way switches can also be used to 

control the system manually. 

 

FIGURE 4.1 TOTAL CIRCUIT 

 

FIGURE 4.2 MODEL OVERVIEW OF PLAN FOR CE LAB 
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FIGURE 4.3 CONTROL OVER ACCESS POINT 

 

 

FIGURE 4.4 SWITCHING OPERATIONS THROUGH ACCESS POINT 
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4.2 ARDUINO IDE OUTPUT 

 Thus, the below figures represent the sensor output for the system in the real 

time environment. It may be noted that with respect to the presence of the user the 

values are obtained through the modules. 

 

 

 

FIGURE 4.5 BMP 180 OUTPUT IN ARDUINO IDE 
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FIGURE 4.6 PIR MOTION SENSOR OUTPUT IN ARDUINO IDE 
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CHAPTER 5 

CONCLUSION AND FUTURE SCOPE 

5.1 CONCLUSION 

 This project proposes a low cost, secure, ubiquitously accessible, auto-

configurable, remotely controlled solution. The approach discussed here has achieved 

the target to control home appliances remotely using the Wi-Fi technology to connects 

system parts satisfying user needs and requirements. 

 Wi-Fi technology capable solution has proved to be controlled remotely, provide 

home security and is cost-effective as compared to the previously existing systems.  

With the help of smart phones or computer the devices can be operated according to 

the user wish with complete accuracy. Hence, it is concluded that the required goals 

and objectives of room automation system have been achieved. 

 The system design and architecture were discussed and prototype presents the 

basic level of room appliance control and remote monitoring has been implemented. 

Finally, the proposed system is better from the scalability and flexibility point of view 

than the commercially available automation systems. 

 

5.2 FUTURE SCOPE 

 The future scope of this project is virtually unlimited due to advances in 

technology and consumers desire to integrate devices such as smart phones with 

household machines.  A Networking and connectivity protocol has made it possible to 

connect people and machines on all platforms. 

 Future scope for the room automation systems involves making rooms even 

smarter.  Standardization enables smart rooms that can control appliances, lighting, 

power management and security as well as the expandability to connect with other 

networks. Each device has sensors and is connected through Wi-Fi, so we can 

manage them from our smartphone whether we`re at home, or miles away.  This 

allows us to turn on the lights, lock the front door, even turn down the heat, no matter 

where the user is present. 
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