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Abstract: Accessibility of rapid versatile systems like 3G, 4G and Long Term Evolution combined with less expensive and open 
advanced cells, and the portable industry has seen a colossal development as far as offering different types of assistance and 
applications at the fingertips of the residents. This paper talks about the Home assistant, and it tends to utilized acknowledging 
shrewd home mechanization utilizing Raspberry Pi. This paper, make Smart Home Automation with Raspberry Pi Utilizing Home 
Assistant, and it wrapped up by joining cameras and movement sensors into a web application. To design this system, just as 
utilizing the web or neighbourhood. We are used a Raspberry Pi module and Node MCU ESP8266. Utilizing this, we can control 
home automation using a Home assistant. Raspberry Pi works as a hub. 
Index Terms: Home Assistant, Home Automation, Raspberry Pi, Sensors, PCB design 

I. INTRODUCTION 

A. Home Automation 
Home Automation can rapidly acquire future our homes by fusing security, atmosphere, and household gadgets and changes our 
ordinary Home into a futuristic Home. These brilliant home frameworks can be utilized for straightforward or expand errands by 
incorporating gadgets and contraptions inside and outside of Home.  
A straightforward definition for home automation do assignments consequently and screen or change status remotely. Regular 
guarantees incorporate switch off lights when no one is in the room, locking entryways utilizing a mobile phone, robotizes 
frameworks that can detect and retain temperature settings and machines that assist with decreasing the time spent in the kitchen. 
Nowadays, We Have Remote Controls for Our Tvs and Other Electronic Structures, Which Have Made Our Lives Extremely Simple. 
Have at Any Point Pondered About Home Automation Which Controlling Fans, Tube lights and Other Electrical Machines at Home 
Utilizing a Remote Control? Off-Course, Yes! However, Are The Accessible Alternatives Cost-Effective? If the proper response is No, 
we have discovered an answer to it. We have thought of another framework considered Abased home automation over the Home 
assistant utilizing the Raspberry Pi. This framework is economically savvy and can give the user the ability to control any electronic 
gadget with remote control. This undertaking causes the user to control all the electronic gadgets utilizing his/her mobile phone. Time 
is an entirely important thing. Everyone wants to save time as much as possible. Innovations are acquainted with spare our time. To 
save individuals time, we are presenting a Home Automation framework utilizing Home assistant. With the assistance of this 
framework, can control home apparatuses from mobile phone OR PCs can turn on/off home automation inside the nearby system's 
scope in any case remotely control. 

B. Home Assistant   
Motivation is to clarify the nuts and bolts of brilliant home control choices and afterwards talk somewhat about Home Assistant. What 
it is, and why would need to utilize it.   
That clarifies somewhat regarding why we should utilize Home Assistant. Presently we should discuss what HA can do. HA can 
introduce a variety of sorts of equipment. Numerous individuals start by utilizing a Raspberry pi. They can likewise utilize any old PC. 
On the off chance that genuinely likes Home Assistant, it will presumably develop out of the RPI; it is a decent spot to begin since it 
is modest. Juan Mtech has a decent video on the best way to do that. If now have some savvy gadgets, it is conceivable that Home 
Assistant will discover them as soon and fire it up. If that is the situation, locate those recorded at the head of the Integrations page. 
Snap the design catch, and it will guide to wrap up those gadgets with Home Assistant. 
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C. Hardware And Software 
1) Hardware 
a) Raspberry pi 4 model B: Raspberry Pi 4 Model B is the most recent item in the well-known Raspberry Pi scope of PCs. It offers 

ground-breaking speeds up processor, interactive media execution, memory, and availability contrasted with the earlier age 
Raspberry Pi 3 Model B+ while holding in reverse similarity and comparable force utilization. Raspberry Pi 4 Model B gives 
work area execution practically identical to passage level x86 PC frameworks for the end client. This current product key 
highlights incorporate an elite 64-bit quad-core processor, dual-display supports a resolution up to 4K using a couple of micro 
HDMI ports, equipment video unravels at up to 4Kp60, up to 4GB of RAM, double band 2.4/5.0 GHz remote LAN, Gigabit 
Ethernet, Bluetooth 5.0, USB 3.0, and PoE ability (through a different PoE HAT add-on). The double band remote LAN and 
Bluetooth have modular consistence accreditation, permitting load up to be structured into finished results with mostly decreased 
consistency testing, improving both expense and time to advertise. 

b) ESP8266 Node MCU: NodeMCU is an open-source platform and improvement unit; it is designed for IoT purpose. It 
incorporates firmware that sudden spikes in demand for the ESP8266 Wi-Fi SoC from Espressif Systems, and equipment which 
depends on the ESP-12 module. The firmware utilizes the Lua scripting language. It depends on the eLua venture and based on 
the Espressif Non-OS SDK for ESP8266. 

c) Ultrasonic Sensor: This sensor stage expects a sensor that can be sent a trigger pulse on a particular pin and send out an echo 
pulse once an estimation has taken.  (for instance, if no object identified) the echo pulses stayed away forever; this sensor 
additionally has a break choice, which determines to what extent to sit tight for esteems. 

d) Temperature Sensor: The DHT Temperature Humidity sensor permits to utilize DHT11, DHT22, AM2302, RHT03 sensors, The 
DHT22 and DHT11 require external pull up resistors on the information line. To do this, bind a resistor with about 4.7kΩ 

 

2) Software 
a) SD Card Formatted: It is used for format the SD card data clean the SD card  
b) Rufues: This software used for load Home assistant OS in SD card. 
c) Advance IP Scanner: It used to scan all IP addresses connected to the local network. Must HASSIO IP address.  
d) ESP Home: This software used to dump the bin file generated through Home assistant node MCU.  

II. DESIGN AND ANALYSIS PROCESS 
A following will take through the steps required to design and install Home Assistant in Raspberry PI 

Submit the manuscript electronically for review.   
 
A. Set up Home Assistant 
The following step requires:  
1) Download the HASSIO image in-home assistant website. Prefer the raspberry pi model OS. 
2) Flash the SD card load the HASSIO image using Rufues software recommended SD card at least 32GB. 
3) IN blank USB stick FAT32 partition CONFIG, root directory, create a network folder, then add the SSID and password internet 

network, and complete setting to the Home assistant website.  
4) Turn on device in (my case I used raspberry pi), then insert the sd card in pi, then insert the USB stick in pi for internet 

connection.  
5) Use the advanced IP scanner Software to scan the HASSIO IP address and then apply it to the web browser HASSIO IP address 

OR https://homeassistant:8123. 
6) Then enter the home assistant—the first time the starting home assistant takes 15 to 20 minutes. Then set the username and 

password (remember username and password once you forgot then no chance to enter home assistant).  
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B. Basic working Process block Diagram 

 

Show in Block Diagram Raspberry pi work as a hub and multiple node MCU connected to the Raspberry Pi. Each node MCU interface 
with 14 Device. 
We discuss the necessary home assistant and home automation. Now we go to the actual work of the project.   

III. HOME AUTOMATION DESIGN AND  COMPONENT  
 Presently we examine the real model and how it works.   
Start with making a model. First, we utilized a relay module OR structure Owen relay module. For the situation, we utilized the Owen 
configuration relay module. Disclose how to make a relay module.   
We require some part (5V RELAY, BC547 NPN TRANSISTOR,1N4007 DIODE,1K OHM RESISTOR) to make a relay module and EASY 
EDA software for design a PCB circuit. 

A. Channel relay module Schematic design. 
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B. Channel relay module PCB layout design 

 

IV. ACTUAL FOUR-CHANNEL RELAY MODULE  

 

V. IMPLEMENTATION OF HOME AUTOMATION 
Execution home Automation First opens the home assistant, and our internet browser found IP address at that point. Download the 
ESPHome, in add-on store, and install ESPHome. Start ESPHome then enter the name we utilized which boundary at that point select 
the which module we utilized (For my situation utilized Wemos D1 Wemos D1 scaled down). At that point, enter the SSID and secret 
phrase for web association. 

A. Implement an Ultrasonic Sensor 
Start with ultrasonic sensor initially go to the ESPhome in the internet browser at that point, look the Distance sensor for sensor 
library duplicate the program and paste in ESPHome dashboard in-home assistant and save at that point check validation and 
compile. Once compile, download the binary file and dump it into node MCU utilizing ESPHome software. At that point, ultrasonic 
interface sensor with node MCU and see the result. 
However, proofread, utilizing this sensor 1.5meter territory to recognize light ON and OFF down to the range at that point of light this 
idea we utilized for programmed entryway open and close door. A range. As well as notice sends through the mail. Mail warning 
sends utilizing node-rad (Download node-rad). 
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B. Temperature Sensor 
Interfacing with a temperature sensor. First, follow all the progression followed in the ultrasonic sensor and interface the temperature 
sensor(DHT11).  

 
 

Show in picture 50% Humidity and 33.2C temperature. 

C. Amazon Alexa 
Integrate with Amazon Alexa first; we have to get the static IP address and remotely get to anyplace this is conceivable with two 
things.  
1) Using Duck-DNS  
2) 1-month preliminary variant home assistant cloud.  
We work with Duck-DNS, then we need to introduce Duck-DNS and get to the symbolic number in the official Duck-DNS webpage 
and port forward to the router. At that point, we utilized Duck-DNS. 
For the situation, utilized a 1-month free preliminary version. In preliminary adaptation, we can get to home assistant anyplace. 
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In picture Switch Entity Light 1 and bedroom light, this two-light operate with Amazon Alexa.  
Show in picture Light 1 is ON/OFF help of Amazon Alexa. 

 
 

 
Show in picture bad-room light ON/OFF help of Amazon Alexa. 
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VI. CONCLUSION 
In this exploration paper, we presume that Home automation effectively and costless structure appropriate home computerization 
utilizing home colleagues. We utilized all detail in one of them. We utilized remotely, then we utilized free Duck-DNS 
administrations, and we utilized mail warning specifically task at that point no compelling reason to GSM modem whatever else we 
need just Node-rad. All are program stores in a memory card, and we need to require back up all information, then we utilized 
samba-share. 
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