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Overview of the proposed approach
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Wavelet frames for texture 
characterization

1. DWF : discrete wavelet frames, Haar or 
Daubechies??

2. Energy : the square of the coefficients
3. median filter
4. LH & HL => 4 texture categories

smooth (not enough energy in any orientation) 
vertical (dominant energy in vertical direction) 
horizontal (dominant energy in horizontal direction)
complex (no dominant orientation)
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Wavelet frames for texture 
characterization (cont.)

4.1 The energy of LH & HL => K-means => 2 
clusters (0, 1)

4.2 A pixel is classified as smooth if its category is 
0 in both LH and HL sub-bands.

4.3 vertical => LH : 0, HL : 1
4.4 horizontal = > LH : 1, HL : 0
4.5 complex = > LH : 1, HL : 1 
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Wavelet frames for texture 
characterization (cont.)
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Mean-shift filtering in higher dimensional 
space and segmentation
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Mean-shift filtering in higher dimensional 
space and segmentation (cont.)

The modes are : ∇ f x =0
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Mean-shift filtering in higher dimensional 
space and segmentation (cont.)

 

1. The initial position of the kernel can be chosen 
as one of the data points x
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Mean-shift filtering in higher dimensional 
space and segmentation (cont.)

feature vector 
    1. f
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    2. f
s
 = {T, x, y}                  (spatial)

Kh s , hr x=
c

hs
phr

q k s∥
xs
hs
∥

2

k r∥
xr
hr
∥

2



f x= c
n hs

phr
q∑
i=1

n

k s∥
xs−xs , i
hs

∥
2

k r∥
xr−xr , i
hr

∥
2





  10

x

y

i



  11

Fig. 6
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Experiment results


