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Abstract- The machine learning (MI) is a kind of artificial intelligence (AI) that allows the machine to 

work based on the behaviours of human intelligence. This absorbs the predefined or the historical data 

as the input value to obtain the expected output values. The important example of the machine learning 

is the image processing techniques which enables by extracting the information from the images to 

obtain as digital information. Hence the machine learning with ths advanced features helps in the 

prediction and analysis of energy consumptions with higher accuracy and precision values using 

genetic algorithm. 
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I.Introduction 

The increased energy consumption is due to the increase in population. This can be controlled and 

monitored by artificial intelligence. The another way of reducing the increased energy consumption is 

the usage of the renewable energy sources [1]. The machine learning with genetic algorithm is used to 

obtain higher precision and accuracy because it functions based on the functioning of the human 

intelligence. The several types of machine learning includes supervised learning, unsupervised learning 

and reinforcement learning. These learning helps to function the machine as the decision and task 

performed by the humans. They are programmed and functioned based on the input and output 

functions obtained by training and testing at the hidden layers [2]. The number of inputs are trained 

and tested to obtain the optimum desired output. This enables to allows the computer to feed the 

algorithm and obtain as single output source.  

This leads to the automation in the overall systems, obtain wider range of applications, data 

acquisition, error prone output data and reduced computational cost [3]. Hence the machine learning 

is the subset in the artificial intelligence which learns the input data to giv eoutput through the future 

prediction. This is done through the genetic algorithm which used for solving both the constrained and 
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the unconstrained problems that are evolved with natural selection process. Genetic algorithms 

represent a powerful brute-force optimization method [4]. The approach is particularly useful in 

nonlinear or stochastic problems, problems represented by complex multidimensional surfaces, or 

problems with a large number of dependent variables. This is because unlike traditional optimization 

methods it does not rely on a local gradient calculation and therefore does not tend to be limited by 

local minima [5]. Hence th esystem helps to analyse and predict th ehigher energy consumption through 

real time implementation. 

 

II.Proposed system 

The main objective of the system is to obtain the analysis of energy consumption through the machine 

learning. This helps to reduce the increasing rate of energy consumption that tends to the shortage in 

future conditions. The machine learning is inculcated with the genetic algorithm for automatic 

prediction. This genetic algorithm works based on the training and testing with multiple inputs. The 

genetic algorithm is a high quality solutions to obtain the optimization with optimum output. This is 

used to solve the various complicated problems with possible accurate outcome in a shorter time for 

longer consequences. 

 

III.Methodology 

A database is created to obtain the nessary information and stores them for future references. This 

database is accompanied with themachine learning with genetic algorithm [6]. The genetic algorithm 

is incorporated with two major features such as fitness function and the crossover techniques. They 

helps to solve more complex problems with lesser computational time. The basic principles of the 

functioning of the genetic algorithm includes theselection of the data, crossover and mutation 

techniques [7]. They are generated by the initiation of the data and evaluating their fitness functions 

with crossover and evaluating and merge of offsprings with the predefined values. 

 
Fig 1: Machine learning stages 



 

7884 | Dibyahash Bordoloi               Analysis And Prediction Of Increased Energy Consumption 

Using Machine Learning With Genetic Algorithm 

The figure 1 shows the various stages of the machine learning from data collection to 

incorporating the optimization algorithm used for the complete evaluation of the outcome. The 

optimization algorithm is an important tool to obtain the desired parameters with set of operating 

conditions. 

Energy consumption is done by the prediction of the previous data that are proceeded to the 

preprocessing technique. The preprocessing involves the collected data to get rid of harmonics by 

eliminating them using filters. The clean dataset is essential to obtain the optimum output. Then the 

data are processed to future extraction techniques [8]. Feature extraction is defined as the classification 

of raw data into a processed numerical data in the original dataset. Then the optimization algorithm i.e. 

the genetic algorithm is used to obtain the accurate results. The figure 2 represents the analysis and 

prediction of the energy consumption. 

 

 
Fig 2: Analysis and prediction of energy consumption 

 

The energy consumption is an increasing parameter which tends to rise gradually at every year. This is 

due to the increase in thefunctioning of th edomestic loads. The increase in riseof energy consumption 

must be monitored to analyse and predict the need for the consumption of energy through the artificial 

intelligence. The rise of eneergy is depicted in figure 3.  
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Fig 3: Rise in power consumption 

 

The obtained energy must be evaluated by the genetic algorithm through time. The energy with respect 

to time gives the exact usage of energy at a particular intervals of time [9]. The evaluation of the energy 

can be classified as peak hours and the off peak hours utility with respect to time. The energy 

consumption with respect to time is represented in figure 4.  

 

 
Fig 4: Energy consumption with respect to time 

 

The another process involved in the energy consumption prediction is the resampling of the data. 

Theresampling of data is the process of repeatedly including the subsets from the traing and testing  of 

the each sample inorder to gain the outcome through the variability of the data [10]. The figure 5 

represents the resampling of the data.  

 

 
Fig 5: Resampling of data 

 

The various types of resampling of data includes the normal resampling, permutation resampling and 

cross validation resampling [11]. It is done to improve the accuracy and enumerate the uncertainity of 

the system. This is done when the majority and minority class instances are out of balance condition. 
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By reducing the number of training data samples helps to reduce the run time and the storage problems 

[12]. 

 

The training phase in the machine learning plays an important role to generate the optimum outcome. 

It is simply training a good values for all the weights and the bias [13]. This shows the accuracy of the 

model. The data are split into two parameters as training set and the testing set. The figure 6 represents 

the training phase.   

 

 
Fig 6: Training of data 

 

The training and testing of the data results in splitting the data as train and test data. The learning model 

is trained using the train data and performance model is measured using the test data. Thus the entire 

dataset is trained and tested to produce a given desired model [14]. 

  

 
Fig 7: Testing the  data 
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The figure 7 represents the test data where the unseen data that tends to test the model.  

The training and testing helps to evaluate the performance and progress of the algorithms. This is a 

subset that gives the objective evaluation of a final model [15]. Thus the future predictions done by the 

predefined data are represented in figure 8. 

 

 
Fig 8: Future prediction 

 

The future prediction in the machine learning is done through the past data collection. This is more 

important to make predictions that are necessary to match the realistic values. The grouping of thre 

data set in the machine learning system are termed as clustering. The clustering tends to rely on the 

unsupervised machine learning. The clustering helps to identify the particular group of data with the 

necessary informations at a particular period of time respectively. The figure 9 represents the 

clusterring of data based on th eenergy consumption over a particular intervals of time.  

 
Fig 9: Clustering of data 

 

IV.Simulation results 
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The analysis and prediction of the energy consumption is done by using the genetic algorithm is 

depicted as the future predicted waveforms as shown in figure 10. The predefined data are tested and 

trained to obtain the desired exact output. 

 

 
Fig 10: Output result 

 

V.Conclusion 

The important aspect of the proposed system is to obtain a energy consumption analysis and prediction 

in rise through automatically. The system is enabled with the machine learning incorporated with the 

genetic algorithm to obtain the exact results. The data are trained and tested to represent the optimum 

output values. Thus by using the machine learning model with genetic algorithm helps to obtain and 

predict th eincrease in th eenergy consumption with real time implementation. 
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