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 Wavelet transform (WT) has recently drawn the attention of the researchers 

due to its potential in electromyography (EMG) recognition system. 

However, the optimal mother wavelet selection remains a challenge to the 

application of WT in EMG signal processing. This paper presents a detail 

study for different mother wavelet function in discrete wavelet transform 

(DWT) and continuous wavelet transform (CWT).  Additionally, the 

performance of different mother wavelet in DWT and CWT at different 

decomposition level and scale are also investigated. The mean absolute value 

(MAV) and wavelength (WL) features are extracted from each CWT and 

reconstructed DWT wavelet coefficient. A popular machine learning method, 

support vector machine (SVM) is employed to classify the different types of 

hand movements. The results showed that the most suitable mother wavelet 

in CWT are Mexican hat and Symlet 6 at scale 16 and 32, respectively. On 

the other hand, Symlet 4 and Daubechies 4 at the second decomposition level 

are found to be the optimal wavelet in DWT. From the analysis, we deduced 

that Symlet 4 at the second decomposition level in DWT is the most suitable 

mother wavelet for accurate classification of EMG signals of different hand 

movements. 
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1. INTRODUCTION  

Electromyography (EMG) signal contains rich muscle information that can be used in clinical and 

rehabilitation application. The potential of EMG signal in myoelectric control has been widespread since last 

two decades [1]. EMG signal recorded from a contracting muscle not only measures the time detection of 

muscle activation but also provides electrical signs of muscular behavior [2]. Recently, the analysis of EMG 

signal using a powerful signal processing technique has become the attention of the researchers.  

In biomedical signal processing, short time Fourier Transform (STFT), wavelet transform (WT) and 

empirical decomposition mode (EMD) are frequently used [3]-[5]. In the previous research, it has been found 

that WT outperformed other time-frequency methods in discriminating EMG patterns [3],[6]. WT exhibits 

good time resolution at high frequency and good frequency resolution at low frequency components [7].  

In general, WT can be categorized into discrete and continuous form. In continuous wavelet transform 

(CWT), the wavelet transformation changes continuously. On one side, discrete wavelet transform (DWT) 

decomposes the signal into multiresolution coefficients using high pass and low pass filters.  
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 Electricity markets are different from other markets as electricity generation 

cannot be easily stored in substantial amounts and to avoid blackouts, the 

generation of electricity must be balanced with customer demand for it on a 

second-by-second basis. Customers tend to rely on electricity for day-to-day 

living and cannot replace it easily so when electricity prices increase, 

customer demand generally does not reduce significantly in the short-term. 

As electricity generation and customer demand must be matched perfectly 

second-by-second, and because generation cannot be stored to a considerable 

extent, cost bids from generators must be balanced with demand estimates in 

advance of real-time. This paper outlines a a forecasting algorithm built on 

artificial neural networks to predict short-term wholesale prices on the Irish 

Single Electricity Market so that market participants can make more 

informed trading decisions. Research studies have demonstrated that an 

adaptive or self-adaptive approach to forecasting would appear more suited 

to the task of predicting energy demands in territory such as Ireland. We 

have identified the features that such a model demands and outline it here. 
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1. INTRODUCTION 

The increasing percentage of electricity generated through renewable sources tends to invalidate the 

assumption of correlation between electricity spot prices and the price of the mix of commodities utilized to 

supply generators (e.g. gas, coal, oil-depending on the generating asset composition on the specific grid). 

The variable nature of production of renewable energy sources also increases the volatility of system 

marginal prices (SMPs) on markets based on a mandatory central pool model. European countries have 

undertaken substantial investments to boost the amount of energy produced through renewable generation. 

Ireland in particular is aiming at 40% of its power needs being met by renewable sources by 2020. In this 

environment, we can expect the wholesale, fine granularity (e.g. half hourly) wholesale price of electricity to 

become more volatile over time.  

The ability to operate effectively on electricity spot markets relies on the capability to devise 

appropriate bidding strategies. These in turn can benefit from the inclusion of a reliable forecast of short term 

system marginal prices (SMPs). In a market with an increasing percentage of renewable generators, reliable 

forecasts must necessarily take into account additional factors such as meteorological forecasts, forecasted 

demand and constraints imposed by network topology [1], [2]. Traditional time series forecasting algorithms 

(e.g. based on AutoRegressive Integrated Moving Average models) can perform reasonably well in this 

context but rely on assumptions being made on behavior over different temporal windows to yield consistent 

results [3], [4]. 

HP
Highlight

HP
Highlight


