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ABSTRACT

In this paper, we propose a Fuzzy Cellular Neural Network(FCNN) that is based on a-Least Trimmed Square
Hausdorff distance(a-LTSHD) which applies Hausdorff distance(HD) to the FCNN structure in order to remove the
impulse noise of images effectively and also improve the speed of operation. FCNN incorporates Fuzzy set theory to
Cellular Neural Network(CNN) structure and HD is used as a scale which computes the distance between set of two
pixels in binary images without confrontation of the feature object. This method has been widely used with the
adjustment of the object. For performance evaluation, our proposed method is analyzed in comparison with the
conventional FCNN, with the Opening-Closing(OC) method, and the LTSHD based FCNN by using Mean Square
Error(MSE) and Signal to Noise Ratio(SNR).

As a result, the performance of our proposed network structure is found to be superior to the other algorithms in the
removal of impulse noise.
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Fig. 1 Cell C; circuit in FONN. 1 (i, ik, D =B, ik, Dou , Lofis 5k D=AG,jik, Dogu
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13 2. ¢-LTSHDEZ Z&3F FCNN T+
Fig. 2 The FCNN structure applying «-LTSHD

(a) (b) (c)
33 3 ¥ 93T S T 94 - (@) lennad] ¥ 9
A, (b) 5% F& 94, (©) 10%9] FE 3%
The original image and images included noise :
{a) Original image of lenna, (b) Noise image of
5%, (c) Noise image of 10%

Fig. 3

(a) (b) (c)
J8 4. Feg JdAE 843 7)1E FCNNe 23 94 .
(a) 5% ol dist A3 44, (b) 10% F, (©
20% F&
Fig. 4 Results image of the conventional FCNN applying
the morphological operator : (a) Result image for
5% noise, (b) 10% noise, (c) 20% noise

(a) (b) ()
I8 5 AMF «-LTSHD F4HAE 243 FCNNe| 23
G (a) 5% FEol gk A 94, (b) 10%
Fig. 5 Results image of FCNN applying the proposed «

~-LTSHD operator : (a) Result image for 5%
noise, (b) 10% noise, (c) 20% noise
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Fig. 6 Analysis for each algorithms in lenna image : (a)
MSE, (b) SNR
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Table. 1 MSE and SNR for between each algorithms
and impulse noises in lenna image

aaE FENE | g0 | 0% | 20% | 30%
oy | MSE [54.1782] 549419 56,9669 56.4620 |
SNR | 30.7588 | 30.6976 | 30.6181 | 305791

Lrsip | MSE [ 30.4808[ 305668 323112 [ 34.1448
SNR | 332564 | 33.2341 | 33.0031 | 32.7634

o MSE | 27.7061 | 28.4302 | 31.2553 | 32.3228
SNR | 336700 | 33.5589 | 33.1474 | 33.0016

| @LTSHDE | \ioE | 23.3456 | 23.3550 | 24.5420 | 26.1196

Hgg

FCNN | SNR | 344146 | 34.4127 | 341976 | 33.9270

® 2. Camera®’golA<]
MSE
Table 2. MSE for between each algorithms and
impulse noises in camera image

7t daEEs ¥ ged

%ﬂﬂ;}%m% 5% | 10% | 20% | 30%
FCNN 49.0047 | 50.1389 | 50.4543 | 52.6621
LTSHD | 261513 | 261823 | 26.3221 | 27.0812

oc 208453 | 21.2238 | 21.4442 | 227579
;;jsﬁ?l\i 185834 | 19.3275 | 19.8867 | 20.2937
6.4 &

& =i o-LTSHDE #&3% FCNN T£E AIssd
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