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 ABSTRACT  
 

Because of all the advantages it offers, home automation is becoming more popular. Home automation may 

be achieved by simply connecting electrical appliances to the internet or cloud storage. This uptick in interest 

is due to the decreasing complexity and rising accessibility of network-connected home automation systems. 

To make it easy to access anything and everything at any time and from any place in a user-friendly way 

through predefined portals, cloud-based platforms allow users to connect to the things around them. 

Therefore, the cloud acts as an entry point to IoT. We anticipate a system that can manage gadgets through a 

web-based or wireless interface. The goal of this project is to build an Internet of Things (IoT)-based home 

automation system that gives the user command over every aspect of the house that can be operated remotely. 

The automation system may be controlled from a host PC, remotely via the internet, or locally using a packet 

PC and a Windows mobile app. 

 

 INTRODUCTION  
 

The home animation system allows for centralized control of all home devices. More and more tasks are being 

handled automatically these days thanks to automation. Common examples are the simple actions of remotely or 

locally powering on or off a device. Using a wireless data network, like IEEE 802.11 (Wi-Fi), is key to the 

notion of the RF-based system. In recent years, wireless home networks have become more prevalent, and 

because to advancements in computing, most personal digital devices now also have the capacity to connect 

through wireless. Because of the high data rate transmission possible in a residential setting, a WLAN that 

supports multimedia applications may benefit from an RF-based location determination system to estimate the 

position of a personal digital device.  

A wireless network might be used for home automation, for example. It is possible to set up a network of items 

in your home (including the thermostat, security system, lighting, and appliances) that can be programmed using 

a central controller, such as a motion light, temperature, and other sensor actuators for opining the door and 

dimming lights with a remote control. Home automation is based on the use of sensors and a control system to 

keep tabs on a home's conditions and automatically alter the heating, cooling, lighting, and other systems as 

needed. The "intelligent" house, which is fully automated, may be a safer, more pleasant, and more cost-

effective place to live.  Controlling the automation system and each individual item in a smart home may be 

done in a variety of ways and from a variety of locations. An interface may be anything from a computer to a 

mechanical switch to a single light to a loudspeaker with a microphone to a personal remote controller 

implemented in software or on the web and used with a desktop PC, laptop PC, or tablet PC. All household 

electronics will soon be connected to the internet [1][2].  

To gather and exchange data, "Things" in the "internet of things" (IOT) network are equipped with electronics, 

software, sensors, and network connection. The Internet of Things (IoT) enables remote sensing and control of 

things through preexisting network infrastructure, allowing for closer integration of the real world and digital 

systems for increased productivity, precision, and cost savings. 
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Hardware Description  
 

Manufacturers are now using the ESP8266EX chip to create wirelessly networkable micro-controller modules. 

More specifically, ESP8266 is a system-on-a-chip (Soc) with capability for 2.4Ghz Wi-Fi (802.11b/g/n, 

supporting WPA/WPA2), general- purpose input/output (16 GPIO), inter-integrated circuit , Analog-to-digital 

conversion (10bit ADC),serial peripheral interface(SPI), I2S interfaces with DMA(sharing pins with GPIO), 

UART(on dedicated pins, plus a transit only UART can be enabled on GPIO2). It uses an 80MHz tensilica 

Xtensa L106-based 32-bit RISC CPU. Boot RAM size is 64KB. SPI [3] allows for access to external Flash 

memory.  

As a result, several manufacturers have developed modules with the esp8266 chip at their centers. Names like 

"Wi07c" and "ESP-01" through "ESP-13" identify some modules, while others may be mislabeled and only be 

known by its function, such as the "ESP8266 wireless transceiver." Modules based on the ESP8266 have shown 

to be a reliable, inexpensive, and networkable basis for easing the creation of IoT end points. At now, the 

ESP_wroom-02 [4] is ESPressif's official module. Briefly, the AI thinkers are numbered from ESP-01 through 

ESP-13. To build upon the AI-thinkers modules, NODEMCU boards were created. We use Olimex, Adafruit, 

SparkFun, and Wemo.  

 

Connectors for the ESP8266 module may be seen in Figure 1. 

Relays: An electromagnet and several contacts make form the basic electromechanical switch known as a relay. 

Hidden relays may be found in a wide variety of devices. In reality, relays were utilized in the earliest computers 

to build Boolean gates. This article will examine the function of relays and some of the ways in which they are 

used. Relays are quite easy to use. Each relay consists of four individual components.  

Electromagnet, Armature, spring, and electromagnet all work together to Group of wire terminals, as seen in 

Figures 2 and 3.  

An electrically controlled switch is called a relay. Solid-state relays are one example of a kind of relay that does 

not rely on an electromagnet to activate its switch. When several circuits need to be controlled by a single 

signal, or when a circuit has to be controlled by a separate low-power signal, relays are utilized. Long-distance 

telegraph circuits were the first to make use of relays, which essentially served as amplifiers by sending a signal 
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from one circuit back out across another. In order to conduct logical processes, relays were widely utilized in 

both telephone exchanges and early computers.  

Contactors are high-power relays used for direct control of electric motors and other loads. There are no moving 

components in solid-state relays; instead, a semiconductor device switches between circuits in an electrical 

system. Modern electric power systems utilize digital instruments still dubbed "protective relays" to accomplish 

the same duties that traditional relays with calibrated operating characteristics and, in some cases, numerous 

working coils did. In order to move the contacts in one way, magnetic latching relays need a single pulse of coil 

power, and then another pulse that is reversed. There is no response to repeated pulses from the same input. For 

situations where the contacts must remain in their locked positions even if the power is cut, magnetic latching 

relays are an excellent choice.  

Single- or two-coil variations of magnetic latching relays are available. When electricity is provided with one 

polarity, a single-coil relay will work in one direction and reset when the polarity is switched. When a polarized 

voltage is delivered to the reset coil of a dual-coil device, the contacts will change state. Magnetic latch relays 

that are driven by an alternating current feature a single coil and use steering diodes to distinguish between the 

operate and reset positions. 

 

Figure2. Types of relays 

 

Fig3. Relays used in prototype 
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Fig4. Relays pin setup 

DESIGN & IMPLEMENTATION  
 

The ESP8266 Wi-Fi module was integrated with sugar cube relays in this project so that items may be 

controlled wirelessly or at a distance. To do this, we employ hotspot setups, which include setting up a hotspot 

channel to link ESP8266 to external devices. Once we've set up the right IP address, which is produced by the 

"Arduino.ide" program, the other gadgets will be able to communicate with it. Keep in mind that the IP will 

remain unchanged [5] due to the stability of the ESP module system. Here, diodes are included into the sugar 

cube relay circuitry to shield it from the harmful effects of back EMF produced by the relay's coil. As can be 

seen in Figure 5, capacitors are utilized to maintain a steady charge on the coil. 

 

Overall circuit schematic, shown in Figure 5.  

The Adriano IDE, as the software is more often known, has a code editor, a message board, a text terminal, a 

toolbar with frequently used buttons, and a selection of menus. It communicates with and uploads programs to 

Adriano and Genuine boards. Arduino Software (IDE) code is known as sketches. Figure 6 displays one such 

drawing, which was created in a text editor and given the.ino file extension. Text may be copied, pasted, 
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searched, and replaced using the editor's National Conference of Communication systems and Advance 

Computing capabilities. The error messages and feedback throughout the saving and exporting processes are 

shown in the message box. The console displays the entire error messages and other information generated by 

the Arduino Software (IDE). The board and serial port settings may be seen in the lower right corner of the 

window.  

Figure 7 shows the toolbar buttons that may be used to test and upload code, make and save drawings, and 

launch the serial monitor. 

 

Figure 6.Arduino IDE software simulation 

 

Figure7.  
 

RESULTS  
 

After establishing communication with the server, the sensors send their readings to the central hub where they 

may be monitored. Figure 4 depicts the server page that will be used for system monitoring and management. 

This server's page may be accessed using a web browser by entering the IP address allocated to you. The web 
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server provides data about the home's movements and temperature at various locations. It also reports the status 

of remote-controllable electrical equipment including lights, fans, and more.  

 

CONCLUSION AND FUTURE WORK  
 

As the market continues to adopt house automaton usage in greater numbers, a new phase for the home 

automation market will develop on the basis of a few major advancements in the technology available in 

automation, such as improvements in wireless automation solutions and reduction of price points. We expect 

these industry trends to increase in the next years: Companies like Philips, Siemens, and Schreiber are working 

on mass market automation devices with attractive user interfaces that will be available at more affordable 

prices in the near future. Some international firms will carve out a premium market niche for themselves by 

emphasizing high levels of automation. 

 

Figure8. Block diagram of application  

 

Advantages  
 

Reduced likelihood of making a mistake Ease of use, low cost, low energy consumption, faster alert system in 

case of emergency, elimination of the need for a personal computer in the automation process, assistance for the 

elderly in operating remote devices, and so on. Easy to use, but has some drawbacks Human replacement is 

risky Potentially time-consuming to learn; insecure; easily exploitable; vulnerable Range limitations are 

common, and the system's reliance on sensors renders it susceptible to failure. 

 

REFERENCES  
 

[1] P. S. Pandey, P. Ranjan, M. K. Aghwariya, “The Real-Time Hardware Design and Simulation of 

Thermoelectric Refrigerator System Based on Peltier Effect” ICICCD 2016 DOI 10.1007/978-981-10-1708- 

7_66, Vol. 7, pp. 581-589, (2016).  

[2] G. Rani, P. S. Pandey, M. K. Aghwariya, P. Ranjan, “LASER as a Medium for Data Transmission 

Proceeding of International conference on” ICARE MIT-2016 9-11 DEC-2016 Organized by Department of 

Mechanical Engineering, M.J.P. Rohilkhand University, Bareilly-. ISBN No. : 978-93-82972-19-8.  

[3] P. S. Pandey, M. K. Aghwariya, P. Ranjan, G. Rani, “Designing of Tracking System And Emergency Vehicle 

Locator With Ultra Sensitive GPS Receiver Active Antenna” on National conference on Advancement in 

http://www.pragatipublication.com/


International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

 Index in Cosmos 

July 2021 Volume 11 ISSUE 3 

UGC Approved Journal 

 
 
 
 
 
 
 
 

 

Engineering Materials (NCAEM-2016) M.J.P.Rohilkhand Unive rsity, Bareilly, 24-25 Feb 2016, ISBN No.: 

978-93-82972-12-9.  

[4] P. Ranjan, G. S. Tomar, R. Gowri, “Metamaterial Loaded Shorted Post Circular Patch Antenna” on 

International Journal of Signal Processing Image Processing and Pattern Recognition (IJSIP) SERSC  

Publication, ISSN 2005-4254, Vol. 9, No.10, pp 217-226, (2016)  

[5] P. S. Pandey, D.S. Chauhan, R. Singh, “The Real Time Hardware Design and simulation of moving message 

Display System Integrated with PLCC Modem” Innovative Systems Design and Engineering, ISSN 2222- 1727 

(Paper) ISSN 2222-2871 (Online), Vol. 3, No. 10, (2012).  

[6] Oudji, S., Courrèges, S., Paillard, J. N., Magneron, P., Meghdadi, V., Brauers, C., and Kays, R. 

“Radiofrequency Interconnection between Smart Grid and Smart Meters Using KNX-RF and 2.4 GHz Standard 

Protocols for Efficient Home Automation Applications” .Journal of Communications, Vol.10, No. 10, (2015).  

[7] Kumar, M., and Shimi, S. L. “Voice Recognition Based Home Automation System for Paralyzed People. 

System”, Vol. 4, No. 10, (2015)  

[8] A. N. Shewale, J. P. Bari. “Renewable Energy Based Home Automation System Using ZigBee” (2015)  

[9] Dey, S., T. Kundu, S. Mukherjee, and M. Sarkar. “Web Based Real-time Home Automation and Security 

System” (2015).  

[10] Amrutha, S., Aravind, S., A. Mathew, S. S., Rajasree, R., and Priyalakshmi, S. “Speech Recognition Based 

Wireless Automation of Home Loads-E Home. System”, Vol. 4, No. 1, (2015).  

 

http://www.pragatipublication.com/

