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Abstract: 

The electricity industry around the world is advancing with the breakneck speed with technologies like s mart meter i.e . AMI 

(Advanced Meter Infrastructure) and smart grids.  Overestimation and underestimation  of power demand are one of the biggest 

challenges before the electricity industries today. This problem can be nullified by using efficient hybrid algorithms for better 

accuracy in prediction of power demand. In this paper we have proposed a basic implementation model of the entire system of 

power demand forecasting. We have used a hybrid algorithm which is a combination of Wavelet Transform, Fuzzy ARTMAP and 

Firefly algorithm i.e. (WT+FA+FF) which can together forecast of electricity with better accuracy 
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I.  INTRODUCTION 

 

 Although the electricity industry has seen a revolutionary 

change over the last few years in India we face the risks of 

over estimat ion and underestimation of electricity usage over 

estimation causes the electricity industry to come with 

additional energy sources like generating plant, which is 

unnecessary and leads to wastage whereas underestimation 

leads to delivery of poor quality of services like b lackouts and 

compels the industry to buy energy from external sources. The 

electricity industry in India has experienced an urgent need for 

proper methodology to understand the above problem and 

come up with almost accurate solution for the problem. Most 

of the Methods used today are top down approaches i.e. 

demand forecasting begins with big p ictures like total 

generation of electricity and it is then broken down into 

component parts like adjustment due to transmission loss. The 

biggest disadvantage of this method is that it does not consider 

the climate specific impacts. Example, desert area (high 

temperature), coastal area (humid climate) etc. Hence the 

bottom up approach comes into picture where we consider 

grammar sources of data like climate condition, prices, 

seasonal data etc. to give more accurate predictions. Moreover 

it is an area specific approach. Huge set of data is collected 

from a specific area it is processed using various prediction 

and optimization algorithm and a final forecasted value is 

generated. In this method we consider the seasonal data like 

local climat ic changes, temperature as well as variation in 

electricity prices which gives precise result of predict ion. 

  

II. LITERATURE REVIEW 

 

 In the procedure of forecasting proposed in "Fuzzy ARTMAP 

and GARCH-based hybrid model aided with wavelet 

transform for short-term electricity load forecasting" past load 

is first decomposed using wavelet transform. Fuzzy ARTMAP 

is then used on one approximated on two decomposed series 

where as GARCH is used on the other decomposed series to 

obtain the forecasted series. The forecasted series is then 

reconstructed using wavelet reconstruction. The hybrid 

algorithm g ives the mean absolute percentage error of approx 

3% which is far less when compared to 10% error g iven by 

Fuzzy ARTMAP alone [1]. 

 "A Fuzzy Logic Based Short Term Load Forecast for the 

Holidays” proposes  two models one which uses unscaled load 

and the other that uses scaled load. The author main ly propose 

the model that uses Fuzzy logic without considering the 

weather informat ion. They have considered holiday parameter 

for forecasting the power demand. Classificat ion of holiday is 

done on the basis of their characteristics and historical load 

shapes. Historical data from past year consumption, type of 

holiday whether it  is a national holiday or relig ious holiday are 

selected in order to give precise forecasted values. The final 

results show that model2 which uses scaled past input gives 

better result as compared to model1.[2] 

 

 "Performance Evaluation of Different Optim- ization 

Algorithms for Power Demand Forecasting Applications in a 

Smart Grid Environment proposes  the hybrid model which 

consists of wavelet transform, Firefly algorithm, FUZZY 

ARTMAP. These algorithms are used for obtaining 

decomposed, optimized, and forecasted values respectively. 

The authors have compared MAPE of alternative methods and 

concluded that WT+FA+FF are more efficient[3].  

 

 "Residential Power Load Forecasting" by proposed Short 

Term Power Demand Forecasting for residential area. The 

basic concept suggests the use of electricity as telephone 

prepaid where one can use method of pay as u go. The paper 

suggests efficient applicat ion of short term power demand 

forecasting[4].  

 

In "A methodology for Electric Power Load Forecasting"  

Electricity demand pattern is usually complex due to 

variability in consumption of electricity over time. The paper 

proposes a methodology for forecasting the future load 

demand for short medium and long term demands. The 

methodology proposed main ly focuses on segmentation and 

decomposition of input time series load. Future load forecast 

is based on 3 bases- region similarity, contour, proposed 

related point and their combined forecast[5]  

 

 Another paper proposed a method for forecasting load of 

daily and hourly energy consumption using ANN. In this 

Neural Network is used for forecasting the future load 

demand. It uses Levenberg-Morquardt algorithm for fast 

training of neural network. This technique is also used for 
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forecasting power demand for random day, the next hours 

using a Boolean metering system.[6] 

 

"A Novel Hybrid Approach Using Wavelet, Firefly A lgorithm, 

and Fuzzy ARTMAP for Day-Ahead Electricity Price 

Forecasting" proposes a hybrid algorithm for forecasting a day 

ahead electricity prices in Ontario market. The hybrid model 

consists of WT for data filtering, FF for optimization and 

fuzzy ARTMAP for Soft computing. This method gives better 

performance in forecasting daily and weekly p rices.[7]  

 

"Short term electricity forecasting using individual smart 

meter data" proposes a technique used for forecasting 

electricity usage at individual household by deploying one 

smart meter in that household. The method uses neural 

network and SVM techniques. These techniques are used for 

forecasting electricity usage on hourly basis i.e. forecast 

power consumption for next 24 hours.[8]  

 

III. SYSTEM ARCHITECTURE 

 

 
Figure.I.System Architecture: Short Term Power Demand 

Forecasting  

 

 Sensor nodes collect meter read ing and send these 

readings to cluster nodes. 

 

 Cluster nodes collect the readings from all the sensor 

nodes aggregates it and gives it as an input to the WT. 

 

 The wavelet decomposition is used to decompose the 

input load data into set of constitute series. The 

decomposition process involves filtering of input load 

data that include high pass filter and low pass filter and  it 

also include down sampling. Wavelet decomposition 

gives better behavior in response to the data variance and 

outliers. 

 

  Predefined static season data is given as input to the 

fuzzy ARTMAP algorithm as the consumption of 

electricity largely depends upon the season. 

 

 Fuzzy ARTMAP can learn the new input without 

forgetting the previously learned input i.e. Fuzzy 

ARTMAP is a supervised learning method which is based 

on ART (Adaptive Resonance Theory). Neural network 

faces the plasticity stability dilemma. It is not adaptive to 

the significant input changes. Fuzzy ARTMAP addresses 

this dilemma by learning without forgetting previous 

inputs. 

 

 Firefly algorithm is mainly used for optimization of 

vigilance parameter of Fuzzy ARTMAP. The inputs to 

the firefly  algorithm are the fitness function and 

vigilance parameter vector set. 

Fitness function is given by the reciprocal of mean           

square error 

 

 
 

 

Where,   Li
true

  is  actual load. 

Li
forecast 

 is forecasted load. 

N=Number of data points. 

 

 The wavelet reconstruction is used to reconstruct the 

values obtained from Fuzzy ARTMAP and performs  

upsampling which gives final load demand forecast. 

 

IV. CONCLUS ION 

 

The electricity industry around the world is advancing with the 

breakneck speed with technologies like smart meter i.e . AMI 

(Advanced Meter Infrastructure) and smart grids. Problems 

like overestimat ion and underestimat ion of power demand can 

be simply nullified by using efficient hybrid algorithm 

(WT+FA+FT) which can together give an efficient and precise 

way for p rediction of electricity which can help various 

sectors like maintenance planning for generators, dispatch 

scheduling of generating capacity, interchanging, purchasing 

of electric power, load switching etc. This can further 

contribute to the sustainable development of nation.  
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