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Abstract— The standards of human life living have 

inaugurated in a new dimension with the help of Internet of 

Things (IoT). IoT makes a home and home objects 

automated, smarter and safer. This paper proposed an IoT 

based system architecture for home automation with 

Artificial Intelligence (AI) platforms as well as fog layered 

architecture. This proposed architecture used some sensors to 

collect data from home environment and transfer data to fog 

through controller. A person can monitor or control home 

appliances from remote distance and system can also 

originate decisions based on data mining techniques. 

Additionally, proposed architecture adopt Artificial 

Intelligence of social networks (like Facebook chatbot, 

Google assistant) to control home appliance and use Fog 

computing for real time analysis. NoSQL database has been 

used to handling big data in order to achieve high 

performance and better availability. This paper consider 

weather report for better analyzing and can contact with 

police station or fire service when an unwanted situation 

occur. In the area of home automation, these introduced 

features makes this system unique and advanced.      
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I. INTRODUCTION 

Internet of Things is a platform where various computing 

devices communicate with each other via internet. IoT makes 

it possible to provide quality and comfortable lifestyle in 

home automation. Almost six Trillion dollar will be spent on 

IoT solutions by 2025 [1]. To provide better security and 

efficiency in low cost, this article propose a complete 

architecture titled ‘IoT Based Advanced Home Automation 

with Artificial Intelligence and FOG Architecture’. This 

system can remotely access home appliances and authentic 

user can monitor the house from anywhere. To control the 

home with more comfort, this article attach social media AI 

platform along with website and android application. The 

system generate alerts/buzzer and additionally can 

communicate with police station/Fire service when an 

unwanted situation occur. Sensor network produce 

heterogonous big data which is very complex and challenging 

to handle. Data mining techniques and data compression 

techniques is used to make suitable storage and decision 

making. Previous work generally represent Cloud Computing 

for storage and analysis. By proposing storage and service 

layer architecture, it will able to achieve analysis section near 

to physical layer as well as provide long term efficient 

storage. The model conduct NoSQL database with the 

purpose to operate large quantity of data with auto scaling. 

Proposed system will able to ensure standard of living with 

better security and scalability. 

Rest of the article is indexed as follows. Section 2 

presents some related article on IoT based home automation, 

proposed system architecture is described in section 3. 

Section 4 hold the conclusion and future work of this paper. 

II. RELATED WORKS 

Nidhi Sharma et al. [2] proposed an IoT based design and 

implementation of a smart home security system that mainly 

resolve some security issue. They use Arduino for controlling 

some sensor that appear in home. A web server is used for 

gathering the trigger of sensed data.  

Souveer Gunputh et al. [3] proposed a low cost 

Arduino based home security system with voice recognition 

for controlling some home appearance.  A few sensors are 

integrated with an Arduino and an alarm massaging system 

that displayed in a LCD monitor.  

Deokar Shital Namdeo et al. [4] describe a smart 

home power and security system with two specific sensor for 

measuring temperature and detecting intruder at home. This 

system propagate the user interference with an Android 

application and Wi-Fi module for communicating those 

sensors. 

Mohd Azlan Abu et al. [5] develop a home security 

system with their unique webserver Malaysia FAVORIOT 

and ESPresso Lite V2.0 microcontroller. This system monitor 

the home with two sensor and their server generate massage 

of any occurrence at home to the user’s smartphone. 

Shivam Parashar et al. [6] proposed an advance IoT 

based home automation system where home appliances can 

assessed by android application/website and buzzer alert raise 

through internet. The paper took At-mega 2560 in order to 

opening the door, switching on various home appliances etc.  

III. PROPOSED SYSTEM ARCHITECTURE 

 
Fig. 1: Architecture of the proposed system 
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Proposed system architecture mainly divided into three 

sections. Section 3.1 portrays sensor network part, section 3.2 

briefly describe controller part and section 3.3 represents the 

storage and services part. 

A. Sensor Network 

By reviewing previous work on home automation, this paper 

propose some new sensors and a CCTV camera in physical 

layer for better security purpose. This article introduce total 

six sensors that placed in different position which makes a 

sensor network. In addition, a CCTV camera placed in this 

part which monitor and send data to the controller. Sensor 

network’s elements shortly describe as follows. 

1) Motion sensor 

This architecture use motion sensor (PIR) for detecting object 

or intruder in x, y and z axis from 4-6 cm distance. 

2) Fire sensor 

Fire sensor (IR flame) have been used to determine fire or 

flame in 180 degree on fire suppression system. 

3) Temperature sensor 

LM35 sensor used for measuring home temperature in 

convenient centigrade scaling. 

4) Water sensor 

This sensor have been consider to measure water level form 

the basement. 

5) Gas sensor 

Gas sensor (MQ135) introduced to this area to determine 

presence of gases in home or detecting gas leakage. 

6) Dust sensor 

This paper used Telaire SM-PWM-01S model as dust sensor. 

The sensor measure air quality in home based on dust 

concentration on its environment. 

7) Camera 

A camera (Ring Floodlight Security Camera) used for real 

time stemming around the home.  

B. Controller 

In proposed architecture Raspberry Pi 3 model B+ used as 

controller. Python used for configure the controller to make 

it able to control home appliances. Controller collects data 

from sensor network and send that to Fog. To communicate 

with internet controller is connected to home Wi-Fi router. 

Home appliances like AC, TV, fan, light, frizz, door, window 

etc. connected to controller and controller afford to control 

these based on command or sensed data. A buzzer is also 

connected to controller and may buzz in unusual situation. By 

getting IP address of Raspberry Pi it is possible to track 

system location for collecting weather report over internet.  

C. Storage and Services 

Fig 2 represents the storage and service section architecture 

which divided into five layers. 

 
Fig. 2: Layered architecture of storage and service section. 

First layer which is closely to physical layer known as Fog 

storage. Fog layer stores each and every data (Structured, 

Unstructured and Semi structured data). Clustering layer 

classify those data and makes valuable data for analysis layer. 

For analyze data analysis layer provided data mining 

algorithm and compression algorithm from classified data. 

Finally Cloud layer permanently store those analyzed data. 

Application layer communicate with end user. 

1) Storage 

There are two types of storage uses this system, Cloud storage 

and Fog storage. Fog computing is a propagation of Cloud 

computing from core network to the edge of the network. In 

a number of representative home continuity, the fog services 

respond several times faster than cloud services [7]. Sensor 

data are valuable for further security analysis purpose, though 

cloud computing used as stable storage and it also can analyze 

data for future use. Almost every paper used relational 

database to store heterogeneous data. But relational database 

have some drawback like scaling up complicated than simply 

adding new Hardware, cost of scaling is huge [8]. NoSQL 

database shows better performance, high availability and auto 

scaling in order to handle big data [9]. By reason of, this 

system use Mongo DB (version 4.0) as NoSQL database. 
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2) Services 

This system contents two types of service as follows. 

a) Analysis layer 

This service analyze big amount data in order to make 

decision to control on the purpose of controlling home 

appliances. Data mining algorithm and compression 

techniques to reduce the size of data in order to store on cloud. 

In this part real time video processing is performed in order 

to identify threats. Alert producing and messaging service 

will happen in this section. Weather report additionally 

include here for better explore data. For example, by 

analyzing weather report over internet, the system may find a 

heavy wind coming towards home then system will close the 

window to protect the house. 

b) Application layer 

This layer mainly used for communicate with end user. 

Identity Provider, Registration Authority, Authorization 

Authority and Iot Service Provider components [10] are used 

to ensure authorized user to the system. Mainly three types of 

user interfaces have been adopted. 

 Website 

End user can monitor and control home appliances through 

web site. CSS3, HTML5, PHP and Bootstrap have been used 

to develop the web site.  

 Android Application 

JAVA language have been cast of developing android 

application. User remotely monitor and control appliances by 

this application. 

 Artificial intelligence platform 

This system offer home controlling through AI of social 

network which will bridging home automation and social 

network closer. Proposed system consider Facebook chatbot 

and Google assistant as user interface that will be more 

beneficial for old person and patient. As methodology, firstly, 

These AI platform take the command and send the command 

to IFTTT (If This Then That). Then IFTTT send 

acknowledgement to cloud. After that, cloud send that 

acknowledgement to Raspberry Pi by appropriate protocol. 

Finally, Raspberry Pi control the home appliances according 

to user command. By applying a few AI rules, it’s able to 

configure Facebook chatbot and Google assistant easily as 

need of services [11]. 

IV. CONCLUSION AND FUTURE WORK 

This paper proposed ‘IoT Based Advanced Home 

Automation with Artificial Intelligence and FOG 

Architecture’ which will ensure standard of living in the area 

of smart home. The architecture can be used not only in the 

home environment but also in a business environment too. 

Communicating technique with police station/fire 

service/hospital and AI social media platform are the most 

beneficial facture of this architecture. Adding distributed fog 

computing makes it possible to real time analysis. Appling 

big data handling technique, data mining algorithm and 

compression techniques proposed system stores a relatively 

low amount of data for long term process. NoSQL database 

and location weather report is a new approach in smart home 

research field. Implementation of this architecture will ensure 

better service quality and enhance user experience in home 

automation arena. 

Though the proposed architecture can be 

implemented in different scenario or application, so more 

efficient algorithm can be utilize to increase adaptability of 

this architecture. In future, to cope up with updated 

technology of social platform this architecture shall be 

modified. 
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