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Abstract: 

Imagine the home of future. Its smart home, the hypothesis of smart home isn’t the 

new one. As the automation of house hold chores as been developing from at least a 

century. In between 1915 – 20 there has a wide introduction of electrical home 

appliances which closely trace the household chores. Fast forwarding the time, 

existing technology that control home appliance through the electrical cables to 

transmit signals. After inventing microcontroller, devices and appliances are 

controlled remotely by the users. We were making baby steps towards smart home. 

As going on artificial intelligence makes a step for communications between the 

devices, it has an ability to issue some sort of commands to control basic tasks, 

turning lights on or off, controlling room temperature, activating the alarm on the 

schedule, and sprinklers system for gardening according to the set program. With 

the development of sensor technology we collect data throughout the home. We 

used sensors that needed to detect temperature, light, motion, moisture, noise in the 

home environment. The data collected from devices used to make programmed 

algorithm or basic artificial intelligence to make decisions from that. In part of that 

we are acquisition two different neural networks in the system, that provide 

preprogrammed automatic home, self adopt learning and make intelligent home. 

NN has adaptive system and PDP parallel distributed processing capacity. It helps 

in predicting the human work based on past data. This helps in reducing the work 

what we do, and remembering the work what have to do, let allow the home to do 

work for you. 

Keywords: ANN, smart home, human intelligence, back propagation, self adopt 

learning. 

 

I.  INTRODUCTION 

In present era the internet has wide expansion, 

there is a high potential on remote controlling and 

monitoring on such enabled appliances. The 

recognized network based home automation is also 

rapidly increasing and it refers the computer 

application, electrical, and information technology 

for the control of domestic and home appliances. 

This technology results in remote home 

management, energy efficiency, security benefits 

and leading to improve the standards of life and 

convenience for the sake of simplicity, higher 

affordability and health care. However the newly 

and existing opportunities to increases the 

connectivity and interaction between home 

appliances for the purpose of automating home 

through internet are yet to be explored. At present 

the systems are messed with sensors, electronic 

circuits, and embedded with software which called 

as Internet of Things (IOT). At parallel cloud 

computing is the other technology which helps on 

development of IOT based smart home. 

Alternatively, a motion sensor collected the data 

which can recognize the human real life activity in a 

smart home and transfer the data to cloud storage 

and helps to recall the data as per the daily living 
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nature and perform the act through actuator. 

II.  LITERATURE SURVEY 

Several technologies are exists in making a 

regular home to smart home. Bromley, in 2003 

provides information that “to enhance the quality of 

life with in the home, technologies are introduced 

through the provision of various services such as 

multimedia entertainment, telephonic health, and 

energy distribution”. There has a significant research 

moves on the field of home automation with other 

protocol communications like hand signals, 

Bluetooth, DTMF etc. The X10 industry has 

standard development from 1975 on interaction 

between electronic devices, and it is the oldest 

standard identification from the author point of view, 

providing limited control of household devices 

through the power lines. Baudel, in 1993 has 

proposed a novel control network, using hand 

signals, Controller uses glove to recognize the hand 

gestures to control the relays. Ardam, in 1998 has 

implanted a phone based remote controller for home 

and office automation. This system differ in the 

communication occurred over a fixed telephone line 

and not on the internet. In this proposed system it 

can accessed using telephone that supports DTMF. 

2004 Al-Ali, has developed a home automated 

system based on java which encompass built-in 

network along with safety features, and produces the 

high secure solution. Sriskanthan 2002 introduced a 

Bluetooth controlled home automation system; here 

Bluetooth acts as a primary controller and maintain 

different number of sub controllers. Dragos mocrii et 

al 2018, has reviewed on IOT – based smart home 

which shows the types of software, security devices 

and communication technologies. Alireza 

Keshhavarzian et al 2019, has been discuss on the 

human activity recognition (HAR) through various 

pattern recognition and proposed different modified 

network methods which helps to outperform the 

accuracy in recognition of human activity. Hongqing 

Fang et al 2013, he studied on comparing two 

probabilistic algorithms and confined the result that 

BP-algorithm has better performance than other 

probabilistic algorithms. 

III.  PROBLEM DESCRIPTION 

What actually a smart home is done when human 

intelligence is dumped in it? 

 We just need to understand here is that IOT is 

not something that depend on a sensor or a few 

sensors which  is connected to a raspberry pi or an 

arduino board, when I look at the entire architecture 

of IOT this is a complete eco system, where in my 

system sensors gather information which is again 

stored on a platform and processed on this, now if 

there have been any issues or failure that been 

reported by these sensors then I need to create an 

actionable item in order to ensure that this never 

really repeated again but the information once it’s 

been processed the processed data is than passed into 

machine learning and artificial intelligence in order 

to understand analyze and identify various patterns 

that’s out and helps to pass the information on back 

to the sensors this in-turn helps you have a better 

experience and also improve the system as a whole 

system. For example I come home every day at 8:30 

start off my ac wait for 15 minutes for it to cool 

down, it is tedious processes but say today my IOT 

platform identifies this pattern already switches on 

the ac before 15 minutes to home and then cool 

down it for 15 minutes then I just need to come 

home and can relax right away. This is the key 

example that’s out today and limitation is just our 

imagination. 

 

Artificial Neural network 

Artificial Neural Network is replicate to biological 

neural network, as human brain was more complex 

and non – linear data processing in parallel to time 

meanwhile it reflects in developing artificial neural 

network. It includes that an interconnected artificial 

neurons which helps in processing data using 

connectionist approach to computation. In many 

cases Artificial Neural Networks has adaptive 

learning system, during the learning processes its 

structures has been changed based on input or output 

details flows through the network. 
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Architecture and processing 

A neural network looks like weighted digraph where 

neurons are connected with nodes and weighted 

edges. A group of local neurons can be connected as 

either, feed forward which having no loops, or feed 

backed (recurrent) which having loops in network. 

Using local neurons computation takes place 

throughout the network system. 

 

 
 

Where neurons transmit through electrical signals 

even biological neurons transmits through 

electrochemical signals. Each signal receives from 

one to other neuron through junction called 

synapses. Each neuron collect the set of inputs, each 

multiplied with weight to acquire synaptic strength. 

The sum of all weighted inputs determines degree of 

firing which called as actuation level. 

∑i Xi Wi 

Later input signal processed by actuation function to 

produce output. 

To active the function with sigmoid function is y = 

1/ [1 + exp (-net)]    (1) 

We take the “square of the error” to find the 

difference between the vector y and t is 

E = (1/2) (T-Y) 2 = (1/2) ∑j (tj - yj)
 2   … (2) 

 

The main aim of learning process is to minimize the 

error E, while updating the current weights between 

layers i.e., wij and w’
ij. In equation form  

wij
 (new) = wij

(current) + ∆wij               (3) 

Further to stabilize the iteration process, a second 

term called momentum rate, can be added as 

follows: 

∆wij
(n) = ꞵ ∂j oi + α ∆ wij

 (n-1)          (4) 

Where α is taken as positive constant whish called as 

momentum rate. 

 

 
With the fully equipped motion sensors arranged a 

apart of 1.5 m throughout the ceiling as seen and 

other sensors are installed as per the requirement of 

living condition. Sensors are used to collected the 

data and provide temperature reading for control the 

room, and water temperature. After collecting the 

data it is stored in the database, which is used to 

train and test the human activity and recall the data 

as per the time sequence. 

The data observed by the sensors in smart home is 

notified in the following table; along with it specifies 

time, sensor id and activity. Below table 1 shows the 

human wake-up and sleeping timings. 
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This the structure how the system is works, the 

data from the sensors are stored in storage data and 

then processing, if any issues found It create an 

action and again collect the sensor data, if doesn’t 

find any issues it applies ML & AI and gives the 

feedback to the sensors for actuation. It is a cyclic 

process for this we considering non-recurrent and 

supervised learning is used for training neural 

networks, were non-recurrent is a neural network 

model which output can propagate to backward i.e., 

from left to right is called as feed forward. 

Supervised learning is like a teacher, were teacher 

familiar what’s should be correct output. 

 

Activity’s considering: 

 

(1). Wake-up. 

(2). Lights on. 

(3). Go to kitchen, cafe is ready. 

(4). Take a bath. 

(5). Take medicine 1. 

(6). Presence home: Take decision for devices off. 

(7). Go out. 

(8). Lunch time (out). 

(9). Take medicine 2. 

(10). Back to home. 

(11). Take a bath. 

(12). Take a nap. 

(13). Wake up. 

(14). Watch TV in living room. 

(15). Have food in the kitchen. 

(16). Take medicine 1 again. 

(17). Set heater alarm. 

(18). Go to sleep. 

These activities recognize along with sensor id’s, 

along with actuation time domain. These data stored 

in the database, once the raw data is collected, the 

output data will be used as input for the convolution 

residual network. Considering these points were 

trains the neural network using python. 

 

Evaluation of processed data 

In the evaluation of back propagation model neural 

network learns mapping from xi to yi. the following 

figure shows the usage of appliance in smart home, 

the first group from x1 to x4 is a sequence of 

different activities in home, and second shows the 

humidity, and third shows the controlling the activity 

of before to we mentioned. The last one shows the 

continuous spectrum of activities shown in Fig. (4). 

how much amount fine determination should take 

from xi which depend upon complexity and 

accuracy. Many applications can form in this way 
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Above considered activities we make weekly 

sample which collected the user data through sensors 

which helps in creating the behavior of user 

prediction during the learning of neural network. 

(see Fig (6)). 

This network will helps in learned pattern to 

calculate the user activity when he started the certain 

pattern activities. After a particular decision taken, 

the system helps in arranging the required 

environment using smart home.  

During the process evaluation we recognize the time 

elapse is categorized the human activity and 

represented in pie chart Fig. (5). Fig. (6). Shows the 

sample array of user’s usual activities in the 

morning. We considered the basic human activity of 

daily living, every person wake up early in the 

morning take a cup of coffee or tea, later have some 

exercise, or read newspaper, next take a bath have 

breakfast and leave to work. Come back to home 

again in the evening take a nap and have bath, 

watching TV for avail have dinner to the time, take a 

medicine if necessary either go to sleep. It predicts 

the data when user required either coffee or 

breakfast. The prediction the data value in 

percentage. Then the prediction value is calculated 

using through learning process during the study 

stage. 

 
 

 
 

Table 3 shows the detail trained results of neural 

network simulation. This helps in identifying the 

system working properly or not, and the accuracy of 

the result is identified. 

 

 
 

IV.  CONCLUSION: 

At present artificial intelligence are entering into 

human life, it going to mimic the human work with 

the help of training in neural networks. These neural 

networks are adaptable i.e., they can modify 

themselves according to the training. In this paper 

we describe about backpropagation method to 

recognize and execute as per training and results 

shows the human work based on particular activity, 

and graph represents working accuracy after 

training(time vs activity). Accuracy of a work based 

on assigning appropriate weights for particular 

function. If the output is not equally to the target 

output, then it go back to the starting of output layer, 

neither it backpropagate throughout the neural 
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network and modify weights, so output is closer to 

the target output. As training goes accuracy is 

increased, and reaction time decrease. It will helps in 

remember less to do, have to do. Let the home do 

most of the work for you 
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