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Abstract: The Internet of Things (IoT) is creating the world where physical objects are continuously 
integrated into information networks which is providing an intelligent service for us. We live in a world 
where electricity plays an immense role. So, it is an important task for us to utilize this electricity and 
make use of it completely in a sensible manner. This paper proposes an idea to reduce the electricity 
cost, as well as to distribute the electricity power to make an automated home called smart home based 
on IoT. To implement this idea, an optimized fitness function is found for every hour, considering the 
type of resources using the Genetic Algorithm. Different unit reading at different time intervals were 
taken and those readings are considered as a new chromosome. With all these different input values, a 
general Genetic Algorithm is applied to find an optimal solution. Hence, we obtain a minimal electricity 
cost for a particular time and try to follow the same for whole which finally makes a smart home based 
on IoT. 
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Introduction: The Internet of Things (IoT) is evolving as an attractive next generation networking 
paradigm and service infrastructure. The IoT is considered as the next evolution of the global internet. 
The basic intention of IoT is that it collects, analyze and distribute data and transform them into 
information, knowledge and wisdom. The Internet of Things focuses on various numbers of current 
difficulties in all application spaces to develop smart homes. If all the devices in our home such as 
watches, clocks, water heater, electricity meter, speakers, cameras, windows, doors etc are connected to 
the internet and if all those devices could communicate with us, send information and accepts our 
commands, it is not just a science fiction. But, it is the Internet of Things and it is the key component of 
home automation and smart homes. The electricity meter in our home can be included in our home 
network and put in our command. We can give that command by voice, remote control or smart phone 
in which the home reacts. In all aspects, life is getting simpler and easier. 

 
In today’s world, automatic systems are being preferred over manual system. With the great increase in 
the number of users of internet over the past decade has made internet a part of life [1]. We live in a 
world where almost everything runs on electricity. Power is the soul of world which now rules the 
world[2].In this proposed approach, a smart meter is being used to capture the unit consumed at a 
specific span of time, display results and consequently provide real time inputs to the  billing unit[3].The 
smart energy meter connected with microcontroller system monitors the usage of energy. For each and 
every hour, the meter reading is saved. With the saved information, we have to choose the optimal 
solution at which duration the unit is consumed.This optimal solution can be found using the Genetic 
Algorithm(GA).This paper focuses on the electricity readings taken by smart meter based on IoT, which 
in turn chooses a best optimal solution using Genetic Algorithm. As a result of this process, a customer 
can decide at which duration, the electricity at his house is consumed and take a smart decision to save 
the power and cost as well. 
 
Electromechanical Energy meter and Smart Meter: We can see a person from Electricity Board to 
note down the energy meter readings and handover the bill to the customer at the end of every month. 
The main drawback of this system is that the customer comes to know the billing only at the end. This 
leads the customer to just pay the bill without having an accurate idea of the power consumption. This 
system is used in electromechanical energy meter. To overcome this drawback, we use a smart energy 
meter which is based on IoT. 
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Fig 1.Smart meter and electromechanical energy meter 

 
Energy meter measures the rapid voltage and currents and calculate their product and gives 
instantaneous power. This power is integrated over a time interval, which gives the energy utilized over 
that time period [4]. 
 
Working Model of Electromechanical Energy Meter And Smart Meter: The main functions of 
smart meter are its quantitative measurement, control and calibration, communication, power 
management, display and synchronization[5]. 
 

 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
            Fig 2. Electromechanical energy meter 
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In Electromechanical device, the work should be done manually which leads to produce inaccurate and 
erroneous data. But, in smart meters, by using the communication protocol, the data are sent to the 
database through a gateway to give accurate information. The working process of an electromechanical 
energy meter and smart meter are shown in Fig.2 and Fig.3 respectively. 
 
Smart home based on IoT: 
The origin of IoT: IoT was first proposed by Kevin Ashton and Brock who founded the Auto-ID center 
at the Massachusetts Institute of Technology (MIT) in 1999. The term ‘Auto-ID’ refers to any type of 
identification technologies for various applications, such as error reduction, improvement of efficiency 
and automation[6]. The Internet of Things (IoT) is a phrase which refers to the objects that are 
interconnected and identifiable through digital networks. IoT connects things, anytime, anywhere and 
to anything. In the IoT, we can connect anything from a laptop or a bathing soap to a controlling system 
of a car or a plane. It can be an object which moves or does not move. 
 
Architecture of IoT: The basic building blocks of IoT are its tremendous applications, gateways, 
processors and sensors. Applications are essential for proper utilization of all the data collected. 
Gateways are responsible for routing the processed data and send it to proper locations to make it 
utilized. Network connectivity is given to the data by the gateways[7]. Processors are the brain of the IoT 
system. They process the data captured by the sensors and extract the specified information from the 
raw data and secure the data as well. The core part of the IoT application is its sensors which is essential 
component for smart objects. One of the important aspect of IoT is context awareness, which is not 
possible without sensor technology. 
 
IoT requires manufacturers to deliver on the most fundamental challenges like, 

· Connectivity- We cannot always depend on one connectivity standard which overcomes all the 
factors. It needs a wide variety of wired and wireless standards. 

· Power management- Most of the things within the IoT will be battery powered to be more portable 
and self sustaining. The challenging one here is to add power management to the devices and 
equipments. 

· Security- Since huge amount of data are being sent within the IoT, security is an important concern. 
Built in hardware security and use of existing connectivity security protocols are essential to secure 
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the IoT. Also, the customers should be educated to use the security which is integrated in to their 
devices. 

· Complexity- The customers should set-up and uses their devices without a technical background. 
The design and development should be simple to get more things connected. 

· Rapid evolution- The IoT is constantly changing and evolving. More devices are being added 
everyday .So, there should be some flexibility in all facets of development. A wide variety of wired 
and wireless connectivity technologies are needed to meet the various needs of the market. 

 

 
Fig 4. Architecture of IoT 

 
Smart home automation: Smart home is a network interconnected, Internet with high speed 
broadband, highly automated, light control, climate control, improve comfort and finally ensure 
security[8]. 
 

 
Fig.5 Structure of Smart Home 
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Genetic Algorithm(GA): Genetic Algorithm is a metaheuristic higher level procedure to find, generate 
and select a best optimal solution. It is inspired by the process of natural selection which belongs to 
Evolutionary Algorithms [9]. In GA, a population of candidate solutions to an optimization problem is 
evolved towards better solutions. Each candidate solution has a set of properties which can be mutated 
and altered. The evolution usually starts from a population of randomly generated individuals and is an 
iterative process, with the population in each iteration is called a generation. In each generation, the 
fitness of every individual in the population is evaluated. The value of the objective function in the 
optimization problem is the fitness. The fit individuals are selected from the current population and 
each individual’s genome is modified to form a new generation. The new generation of candidate 
solutions is then used in the next iteration of the algorithm. A typical Genetic Algorithm requires a 
genetic representation of the solution domain and a fitness function to evaluate the solution domain. 
Once the fitness function is defined, a GA proceeds to initialize the population, apply mutation, 
crossover and selection operators. 
 
Methodology: In this proposed study, by using a smart meter, all the meter readings are clearly stored 
in the database at a regular period of interval. All the electronic devices at our home are connected to 
the smart meter through microcontrollers which makes a smart home based on IoT. Genetic Algorithm 
is then applied to all those readings to find a lowest price setup which is an optimal solution [10]. 
 
Genetic Algorithm applied on Smart Meter Readings: A simple Genetic Algorithm works by 
randomly generating an initial population which is called as gene pool and then it applies different 
operators to create new and better solutions. The first operator is reproduction where parents are copied 
to the next generation based on their objective function value. The second operator is cross over, where 
randomly selected pairs of parents from this population are mated to create new offsprings [11]. The 
third operator is mutation, in which these off springs replace the existing individuals in the population 
and the process repeats. A fitness function is used to evaluate the fitter individuals. The reason why we 
have chosen Genetic Algorithm are, they can search a large state space, multi-model state space and 
even n-dimensional surface and finally it is more robust. It is faster and more effective and optimizes 
both continuous and discrete functions. It not only produces a single solution, but identifies a list or 
group of good solutions [12]. The steps followed in the Genetic Algorithm are, 
1. Initialization- The size of the population depends on the nature of the problem. Here, all the 

readings at regular intervals which is stored by the smart meter are taken as a initial population. 
2. Encoding- This method translates the problem to determine its performance. A matching encoding 

is found for the solution to our problem. According to our task, the meter reading will be encoded to 
binary digits. 

3. Fitness Function- It is an evaluation function which finds how close a given solution is to the 
optimum solution of the desired problem. At this situation, it collects all the readings from the smart 
meter at regular intervals. From the tested solution, fitness function is applied to find at which time 
interval, the cost is minimum.  

4. Crossover- Crossover takes more than one parent solution and produces an offspring for them. In 
this case, it takes the minimum cost and the next minimum value associated with it to produce a new 
destination. 

5. Mutation- This alters one or more solutions from its initial state. The solution will change entirely 
from the previous state to achieve for a best optimal result. It is based on random changes which 
generates a new solution. 

6. Termination – After completing all the above steps, the process will get iterated until it reaches a 
final solution. Time and cost of fitness function evaluation also restricts the length of the 
optimization process.  
 

Algorithm: The following algorithm is used to get the desired solution. Initial population is generated 
by taking all readings from the smart meter and hence the fitness of the function is computed..All the 
readings are taken and the cost associated for each time interval is stored. The minimum cost is found 
which in turn is compared with the next minimum cost and identify the electronic devices which are 
utilized at that particular time. Until the newly generated offsprings are produced, the loop will be 
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continued[13]. Those informations are sent to the customer and he can take decision in which the 
devices which take more power and use it accordingly [14]. 
BEGIN 

          /* Genetic Algorithm*/ 

         Generate initial population for smart meter readings; 
         Compute fitness of each individual unit reading; 

         WHILE NOT finished 

         BEGIN 

          Select individual reading from old generations for mating; 
          Create offspring by applying mutation to the selected individuals according to the cost; 

         Compute fitness of the new individuals ; 

          Kill old individuals to make room for new chromosomes and insert offspring in new generation; 
          END 

END 

 
Fig. 6 Flowchart for Genetic Algorithm 

 
Conclusion: The development in technology about electrical distribution system is a non-stop process. 
Internet connected energy monitoring and controlling through smart meter creates awareness to the 
humans to consume the energy. Energy awareness enables the user to control the power state of the 
devices as per their needs which minimizes the use of energy. This avoids human errors, provides 
capable meter reading and avoids billing mistakes. The customers can easily identify which devices are 
consuming more power and he can take actions accordingly to reduce his monthly bill. As a future 
enhancement, the same problem can be taken to control each and every house hold electronic devices as 
controlled and uncontrolled devices and manage the billing as per the usage. 
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