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II. MULTI WAVELET TRANFORMS 
Wavelets are interesting and useful tool in many of the image 
processing applications like compression, representation and 
denoising [2]. The idea of MRA (multi resolution analysis) 
and wavelets have been generalized in many ways like 
wavelet packets, M-band filter banks. If several wavelet 
functions and scaling functions are used to expand a 
signal/image, the Multi wavelets analysis comes into focus 
[5]. These transforms have more superior properties than any 
single wavelet function such as support, symmetry and 
smoothness, due to these properties it can be used for image 
denoising. Let a scaling function Φ(t) generates a multi 
resolution analysis then  
 
  ߮ሺݐሻ ൌ ∑ ݐሺ2߮݇ܥ െ ݇ሻ                                      (1)   
 
Where Ck are the coefficients, associated with these scaling 
functions there are ‘r’ wavelets W0(t),...........Wr-1(t) satisfying 
the matrix wavelet equation  
 ܹሺݐሻ ൌ ∑ ݐሺ2߮݇ܦ െ ݇ሻ                                       (2) 
 
In this paper GHM multi wavelet transform is considered for 
the multi scale transformation. To implement Multi wavelet 
transforms a new filter bank structure where the low pass and 
high pass filter banks are matrices rather than the scalars. 
That is, the two scaling and wavelet functions satisfy the 
following two-scale dilation equations [6][8][10] 
 
 ∅ଵሺݐሻ∅ଶሺݐሻ൨  ൌ  √2  ܪ ∅ଵሺ2ݐ െ ݇ሻ∅ଶሺ2ݐ െ ݇ሻ൨                      ሺ3ሻ 

߮ଵሺݐሻ߮ଶሺݐሻ൨ ൌ √2  ܩ ߮ଵሺ2ݐ െ ݇ሻ߮ଶሺ2ݐ െ ݇ሻ൨                        ሺ4ሻ 

 
 
Table 1: Properties of Multi wavelet Transforms 

 
    H ൌ √2  ଷଵ ଶ√ଶହെ √ଶସ െ ଷଶ Hଵ ൌ √2  ଷଵ 09√2 ସ ଵଶ 

   Hଶ ൌ √2  0 09√2 /40 െ3/20൨      Hଷ ൌ √2  0 0െ√2 /40 0൨                                       ሺ5ሻ 

G ൌ ێێۏ 2√
െ√2ۍ 40 െ 320െ 120 െ3√2 ۑۑے20

ې
 

 

Gଵ ൌ √2 ൦9√2 40 െ 12920 0 ൪ 

 

Gଶ ൌ ێێۏ 2√
2√9ۍ 40 െ 320െ 920 3√2 ۑۑے20

ې
                Gଷ ൌ √2 ቈെ√2 /40 01/20 0           ሺ6ሻ 

 
 

III.   BLOCK BASED FEATURE EXTRACTION 
 
In this paper block feature based image fusion is considered, 
the selection of different features is an important task. In 
multi-focus images, some of the objects are clear (in focus) 
and some objects are blurred (out of focus). The blurred 
objects in an image reduce its clearness. Fusing them will 
produce a clear image; to achieve this, five different features 
to characterize the information level contained in a specific 
portion of the image is used in this paper. This features set 
includes Variance, Energy of Gradient, Contrast Visibility, 
Spatial Frequency and Canny Edge information.[1] 
 
a) Contrast Visibility: The deviation of a block of pixels 
from the block’s mean value. Therefore it relates to the 
clearness level of the block. The visibility of the image block 
is obtained using equation. 

ܫܸ       ൌ ଵൈ ∑ |ூሺ,ሻିఓೖ|ఓೖሺ,ሻఢೖ                     (7) 

Where µk is the mean of the block and m, n are the size of the 
block 
 
b) Spatial Frequency: Spatial frequency measures the 
activity level in an image. It is used to calculate the frequency 
changes along rows and columns of the image. Spatial 
frequency is measured using equation 
ܨܵ  ൌ ඥሺܴܨሻଶ  ሺܨܥሻଶ                                          (8)      
               
Where RF and CF are defined as below            ࡲࡾ ൌ ට ଵ୫ൈ୬ ∑ ∑ ሾIሺi, jሻ െ Iሺi, j െ 1ሻሿଶ୬୨ୀଶ୫୧ୀଵ ࡲ                  (9)        ൌ    ට ଵൈ ∑ ∑ ሾܫሺ݅, ݆ሻ െ ሺ݅ܫ െ 1, ݆ሻሿଶୀଶୀଵ          (10) 

 
c) Variance: Variance is used to measure the extent of focus 
in an image block. It is calculated using equation ࢋࢉࢇ࢘ࢇࢂ ൌ ଵൈ ∑ ∑ ሺܫሺ݅, ݆ሻ െ ሻଶୀଵߤ        ሺ11ሻ  ୀଵ                              
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