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Abstract— The amount of solar energy received is highly 

transient in nature, due to many meteorological conditions 

and needs to be analyzed for different applications like 

weather forecasting, resource assessment etc. The data 

captured using electronic data acquisition system is large, 

and thus there is a need to filter the data, to modify the data 

to be compact. Thus the data was filtered by using 

polynomial fitting method. This paper aims to fill the gaps 

of missing solar radiation data and to compare various 

wavelet transforms such as Haar wavelet, daubechies 

wavelet (D10) in compressing received solar radiation data. 
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I. INTRODUCTION 

The current aim is to provide an alternative energy resource. 

It is better to invest in the energy received from the sun. The 

solar radiation is an instantaneous power density measured 

in units of kW/m
2
. In providing alternative energy sources 

and in electricity generation solar radiation prediction and 

forecasting plays a vital role [2]. The importance in 

developing solar radiation forecasting related technology is 

inevitable. In Karim et al. [3], compressing the solar 

radiation and prediction is done by using wavelet transform. 

Their work is based on symlet 6 wavelets and Meyer 

wavelets. Wavelets are been used in forecasting [7]. 

Besides, in solar radiation forecasting second generation 

wavelets construction with recurrent neural networks is been 

used for prediction [1]. In Karim et at. [4] the best 

polynomial fitting degree for solar radiation data is 

calculated using rmse (root mean square error) and r
2
 value. 

 The rest of this paper is structured as follows. In 

section II fitting and prediction of solar radiation data using 

polynomial fitting is discussed. Section III presents the 

wavelet transforms. Results are discussed and summarized 

in Section IV. Finally, in Section V conclusions are drawn. 

II. POLYNOMIAL FITTING 

Polynomial data fitting is used for filtering and smoothening 

of global solar radiation data received in the stations. It was 

tested by various degrees of solar radiation data. Fig 1 

shows the basic block diagram which describes the flow of 

polynomial data fitting method. As per the flow, the solar 

radiation data is obtained shown in Table 1 and it is 

represented graphically in Fig 2. 

 
Fig. 1: Polynomial fitting framework 

A. Solar Radiation Data Fitting: 

There are various degrees of polynomial curve fitting such 

as linear polynomial, quadratic polynomial, cubic 

polynomial, 4
th

 degree polynomial, 5
th

 degree polynomial, 

6
th

 degree polynomial and so on. These polynomials are 

applied on the received solar radiation data for a perfect 

fitting. All the polynomial coefficients are obtained under 

95% confidence interval. The rmse and r
2
 value is calculated 

for every degrees of polynomial. Table 2 shows all the 

polynomial fitting results. 

 
Table 1:  Daily Average of Measured Global Solar 

Radiation Data (Thiruvallur- January 2010) 

 
Fig.  2: Graphical representation (jan 2010) 
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Rmse which gives an error value and r
2
 (coefficient 

of distribution) gives the goodness of fitting of data. On 

analyzing, it can be clearly seen that for higher degrees of 

polynomial the fitting graphs will starts to wiggle thus 

higher degrees are omitted though they give a low rmse 

value and high r
2
 value [4].Since higher degrees becomes 

unstable. Among the entire model 2
nd

, 3
rd 

and 4th 

polynomial degree seems to give better results. From Wu 

and Chan [2], we believe the best model for the fitting of 

solar radiation data is quadratic polynomial shown in Fig 3. 

Since it gives better indication to the solar radiation data 

compare with other polynomial fitting model. 

 
Fig. 3: Quadratic polynomial 

 
Table 2: Polynomial Fitting 

B. Prediction of Missing Data: 

Solar radiation prediction is an important task for all 

engineers in providing the photo voltaic power generation. 

Using polynomial fitting, prediction of missing data is 

determined. From previous result, quadratic polynomial 

fitting in (1) can be used to predict the missing data in 

mathematical calculation also 
 

                                  (1)                      

With 

a0=  -21.58  , a1= 510.8 ,a2=  -2321 

 where x=1 corresponds to 6.00 a.m and x=2 

corresponds to 7.00 a.m. 

 Table 3 shows the original global solar radiation on 

january 2010 and with assumption of two missing data . 

Using polynomial curve fitting the missing data can be 

found and can be verified with the non-missing original data 

set of January 2010. The missing of data’s are been 

represented as zero (0). Now inserting the previous year data 

on the missing values we can plot a polynomial fitting 

curve. 

 
Table 3: Missing Of Data 0n January 2010 

 Quadratic polynomial fitting is applied to the 

missing data. Prediction of missing data on the quadratic 

polynomial curve fitting gives the approximated original 

data which is been verified with the received data, shown in 

Fig 4(a) & (b).  

 The main drawback is that high-degree fits can 

become unbalanced. Within the given range polynomial 

fitting can give a good fit but can vary widely outside that 

range.  

 
Fig. 4 (a): Prediction of Value at 13 (678.338) 
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Fig. 4 (b): Prediction of value at 14 (605.063) 

III. WAVELET TRANSFORM AND DATA COMPRESSION 

Wavelet based filtering approach is based on applying low 

pass and high pass filter to obtain detail and approximation 

coefficients. Then by applying threshold method the detail 

coefficient which contains unwanted information is cut 

down to get a desired filtered value. The wavelet transforms 

are applied to values shown in Fig 2. And obtain 

compressed signals to compare haar and daubechies wavelet 

transform. 

A. Haar Wavelet Transform: 

It is the simplest type of wavelet that decomposes a signal 

into two sub signals of half its length. One sub signal is an 

average and other is a difference. It pairs up input values by 

storing differences and passing the sum. Fig 5 shows the 

compressed signal using haar wavelet transform. 

 
Fig. 5: Compression using Haar wavelet transform 

B. Daubechies Wavelet Transform: 

It is as same as haar wavelet by computing the averages and 

differences via scaling products with scaling signals the only 

difference is how the scaling signals are defined. 

Daubechies wavelet has about 10 levels. We use D10 for 

compressing the signal. Fig 6 shows the compressed signal 

using daubechies wavelet transform. 

Retained Energy=81.08% 

 
Fig. 6: Compression using Daubechies wavelet transform 

IV. RESULTS AND DISCUSSION 

The drawback in polynomial fitting is that higher degrees 

can become unbalanced. And within the range it provides a 

good fit but varies widely outside the range. Thus filtering 

method is moved towards wavelet transform which gives a 

detailed view of analysis. From table 4, it is given that the 

haar wavelet has a retained energy of about 67.96% and 

daubechies wavelet transform has a retained energy of about 

81.08% for same thresholding value. Thus the obtained 

results shows daubechies wavelet transform provides better 

results than haar wavelet transform. 

 
Table 4: Comparison of wavelet Transform 

V. CONCLUSION 

In this paper global solar radiation data prediction using 

polynomial fitting gives approximate values but it may vary 

for other data sets due meteorological condition changes. 

Thus daubechies D(10) wavelet transform which gives 

higher retained energy can be used for prediction of missing 

data. 
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