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Abstract  
The paper presents the results of experimental studies of the effectiveness of the optimal subband 

method. This method allows to achieve the minimal level of energy leakage out of the subdomain 

of spatial frequencies selected for filtration.  



Zhilyakov E.G., Chernomorets A.A., Bolgova E.V., Goloschapova V.A. On the method of optimal 

subband filtration //  р а  «На  р а ».  
р я «И р а  ». – . , № , 6. 

59 

 Ы   

INFORMATION TECHNOLOGIES Series 

The experiments show that the energy of the input image, being out of the selected subdomain of 

spatial frequencies, affects in a greater degree the output sequence of frequency filters based on 

DFT than the results based on the optimal filtration method. This influence is evident both on the 

graphs of corresponding Fourier transforms, and on the images obtained as a result of filtering. 

Keywords: image; optimal filtration; Furie transform; subdomain of spatial frequencies. 
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Table 1 

Estimation of the energy share of filtered results outside the subdomain of spatial frequencies  

№ 
   

Opt Ideal Butterw Gaussian
1  2

1 0.035 0.04 0.13211 0.28323 0.27313 0.27189 

2 0.0375 0.0425 0.3492 0.30822 0.31119 0.31036 

3 0.04 0.045 0.13101 0.55406 0.55503 0.55472 

4 0.0425 0.0475 0.34099 0.72638 0.55996 0.60419 

5 0.045 0.05 0.41356 0.86981 0.87022 0.87001 

6 0.0475 0.0525 0.23196 0.56816 0.57263 0.57082 

7 0.05 0.055 0.34246 0.58755 0.6305 0.62484 

8 0.0525 0.0575 0.12423 0.22294 0.22436 0.22396 

9 0.055 0.06 0.33214 0.63152 0.6312 0.63129 

10 0.0575 0.0625 0.40426 0.85964 0.7762 0.8095 

11 0.06 0.065 0.1968 0.41986 0.4204 0.42016 

12 0.0625 0.0675 0.24863 0.57319 0.57095 0.57158 

13 0.065 0.07 0.4328 0.92163 0.92157 0.92155 

14 0.0675 0.0725 0.47163 0.69156 0.69313 0.69208 

15 0.07 0.075 0.20767 0.7969 0.68474 0.7815 

      ( . 1)   
  

  21 ,0{: , 1  0.04, 2  0.045 }. 

. 2.   (  )     1=0, 2=, 1  0.04, 

2 0.045  u=0.22: –  ;   :

– , – , – , –
Fig. 2. Fourier transforms (absolute values) in a subdomain of spatial frequencies 1=0, 2=, 1 0.04, 2 0.045 at 

u=0.22:  - original image; output sequences of filters: – optimal, – ideal,  – 

Butterworth, – Gaussian
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Fig. 3. The filter results (image and profile) based on the filters: 

a, b – optimal; , d – ideal; e, f Butterworth; g, h – Gaussian 
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